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\ - REPLY TO THE ATTENTION OF
Commander’s Representative

Joliet Army Ammunition Plant
29401 South Route 53
Wilmington, 1L 60481-8879

RE: Joliet Army Ammunition Plant (JOAAP) Five-Year Review Reports
Dear Mr. Holz:

The LS. Environmental Protection Agency, Region 5 (USEPA) has reviewed the Final Five-
Year Review Report, Groundwater Operable Unir and the Final Five-Year Review Report. Soils
Operable Unit, dated April 2004, for JOAAP developed by MWH Americas, Inc. for the Army.
These documents constitute the first five-year review for JOAAP.

USEPA concurs with Army’s protectiveness determinations made for JOAAP. We also agree
with the recommendations and follow-up actions suggested in the reports.

If vou have anv questions, please contact Diana Mally of my staff at (312) 886-7275.

Sincerely.

i wle

Richard C. Karl, Acting Director
Superfund Division

cc: N. Wilson, Illinois EPA
R. Walton, AEC
M. Thompson, USACE - Louisville -
B. Evens, USACE - Louisville
K. Adams, MWH
R. Kwasneski, JADA
K. Minckler, USDA
B. Bowden. Joliet RAB

Looyeied Baoyoighle Protod e oy o O Basen dnk: o0 707 Ragvaled Paper (50 Postconsumer)



DEPARTMENT OF THE ARMY
JOLIET ARMY AMMUNITION PLANT
29401 S ROUTE 53
WILMINGTON IL 60481-8379

Site Manager 27 April 2004

Ms. Diana Mally

US Environmental Protection Agency
ATTN: SRF 5]

77 West Jackson Boulevard

Chicago, IL 60604-3590

SUBJECT: Five-year Review, Groundwater Operable Unit Final Report,
Joliet Army Ammunition Plant (JOAAP), IL

1. Forwarded for your approval and acceptance is the subject report.

2. The point of contact is the undersigned at 815/423-2870.

Sincerely,

ey

Arthur M. H
Site Manager

Encl

CF: w/encl
ILEPA (Ms. Wilson)
CELRL-DL-B (Ms. Thompson)
JOAAP RAB (Mr. Bowden)
SFIM-AEC-CDP (Mr. Walton)



DEPARTMENT OF THE ARMY
JOLIET ARMY AMMUNITION PLANT
29401 8 ROUTE 53
WILMINGTON IL 60481-8879

REPLY TO
ATTENTION OF

Site Manager 27 April 2004

Ms. Nicole Wilson

Illinois Environmental Protection Agency
1021 North Grand Avenue East

PO Box 19276

Springfield, IL 62794-9276

SUBJECT: Five-year Review, Groundwater Operable Unit Final Report,
Joliet Army Ammunition Plant (JOAAP), IL

1. Forwarded for your approval and acceptance is the subject report.

2. The point of contact is the undersigned at 815/423-2870.

Sincerely,
4
QUL P
Arthur M. Holz
Site Manager
Encl
CF: w/encl

USEPA (Ms. Mally)
CELRL-DL-B (Ms. Thompson)
JOAAP RAB (Mr. Bowden)
SFIM-AEC-CDP (Mr. Walton)
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MONTGOMERY WATSON HARZA

27 April 2004

Mr. Brooks Evens

U.S. Army Corps of Engineers
Louisville District

600 Martin Luther King Jr. Place
Attn: CELRL-ED-G-ER
Louisville, KY 40202-2230

Re: FINAL First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammunition Plant (JOAAP)
Contract DACW27-97-D-0015, Task Order 4014

Dear Mr. Evens:

MWH Americas, Inc. is submitting the Final First Five-Year Review Report for the Groundwater
Operable Unit at the Joliet Army Ammunition Plant (JOAAP). Copies of this report will be
submitted to the parties identified in the distribution list including the Army, USACE, the U.S.
Environmental Protection Agency (USEPA), and the Illinois Environmental Protection Agency
(IEPA). Comments from USEPA and IEPA with responses are attached to this letter, which is
bound into each report for documentation.

We appreciate the efforts by the Army, USACE, USEPA, and IEPA in producing and reviewing
this report. If you have any comments or questions regarding the content of this report, please do
not hesitate to contact me.

Sincerely,

MWH AMERICAS, INC.

Leo B. Linnemanstons
Groundwater Operable Unit Manager

Enclosures: FINAL First Five-Year Review Report (1)

cc: OSC - Art Holz (3)
USEPA - Diane Mally (2)
TechLaw - Terry Uecker (1)
Ilinois EPA - Nicole Wilson (2)
USACE LRL - Melody Thompson (1)
USACE LRL - Don Peterson (1)
USACE LRL - Bill Gerard (1)
JOAAP RAB - Robert Bowden (1)
AEC - Greg Mellema (1)
AEC —Walton (1)

LBL/1bl/ndj/MCB
N:\Jobs\2441004 1\05\WP\rpt\95_trans_Final_rev.doc
2440041.050301 MAD-1

Joliet Field Office Tel: 815 423 6841 Delivering 1nnovative Prajects and Satutions Worldwide
29407 South, Route 53 Fax: 815 423 6848

Wilmington, Illinois

60481



RESPONSE TO | LLI NO S ENVI RONVENTAL PROTECTI ON AGENCY
COMMENTS
GROUNDWATER OPERABLE UNI T
DRAFT FI NAL FI RST FI VE- YEAR REVI EW REPORT
JOLI ET ARMY AMMUNI TI ON PLANT

The following are witten responses to comments provided by the Illinois Environnental
Protection Agency (1EPA) on the G oundwater Qperable Unit (GU) Draft Final First Five-Year
Revi ew Report for the Joliet Army Amunition Plant (JOAAP). Fornmal revisions to text sections
are reflected in the GOU Final First Five-Year Review Report.

| EPA COMMENTS

Comments from N cole Wlson. |EPA (April 5. 2004)

1. Comment 9: Illinois EPA was |ooking for a reference to the Biotreatnent Report which
shows the results for the successfully treated SRUL and SRU3 soils from M. Please
i nclude the requested reference.

Response: Statenments referencing the appropriate documents have been added to the text.

2. Comrent 18: Illinois EPA is not asking for a detailed site evaluation. The comrent is
just stating that the organizational format is not the same. Look at Section 7.4.1 for
Site MB. There is a short site description then the Question A Subsection 7.4.1.1. The
subsection contains the chem stry, geol ogy, and hydrogeol ogy type di scussions and then
identifies in bold the answer to Question A For Site MO, Section 7.4.2, the
chem stry, geol ogy, and hydrogeol ogy type di scussions bel ong before the bolded text in
Section 7.4.2.1.

Response: Section 7.4.2 will be reorganized to match the other sections as described in
the conmment.

3. Page 3, Five-Year Review Summary Form
a. The new sedinentation basin is located in site Mb not ML3. Pl ease revise the
text.

Response: Text will be revised.
b. Pl ease include a follow up action for site M 3.

Response: This nodification will be added in the summary form and Section 9.

C. Pl ease renove the text relating to sanpling discontinuation. Illinois EPA would
like the opportunity to reevaluate the well data after the two sanpling events
have occurred.

Response: The statenent will be revised to read "the need for further sanpling should
be eval uated."

d. The sedi nmentation basin is the new surface water conpliance point for the site
si nce devel opnent activities have altered the fl ow of surface water. This surface
water location is to be sanpled until all parties agree that the groundwater &
surface water RGs have been nmet and site Mb is closed.

Response: This text will be added in the summary form and Section 9. Because surface
wat er sanple | ocati on SWIET no | onger receives surface water fromSite Mo due to



redevel opnment of the area surrounding Site M, sanpling at SWET shoul d be di sconti nued
at its present |ocation. Because surface water now runs to a | arge sedi nentation basin
sout hwest of the site, sanpling of the sedinentati on basin should be conducted for

expl osi ves as the new surface water sanple |ocation SWET. This surface water |ocation
is to be sanpled until groundwater and surface water RGs for expl osives have been net
and site Mb is closed.

Tabl e 7-10:

a. Site Mb is listed on this table as being owned by the State of Illinois, site Mo
is actually privately owned. Pl ease revise accordingly.

Response: The table will be revised to indicate that Site Mb is currently owned by
Cent er poi nt .

b. The text states that the property occupier submits a certification of conpliance
for institutional controls annually to the Arny. Have these subm ssions actually
been occurring? Please add a colum to Table 7-10 that identifies if the property
owners have actually been submtting the information. Please include copies of
the letters.

Response: In accordance with the docunents that transferred industrial property with
restrictions and covenants, the current |and owner submts an annual letter attesting
that no viol ations of sane have occurred. This letter is witten to the Arny, but also
distributed to the USEPA and | EPA. A copy of the nbst recent report is attached to
denonstrate that the reports are received. The report often covers subject matter not
related to the restrictions, as well. These have been bl ackened fromthe encl osed
exanpl e.

This explanation will be added to the report in Section 6.5 - Site Inspection, and a
colum will be added to Table 7- 10 to identify the properties for which the letter
pertains. In addition, a copy of the letter will be added in Appendix J of the report.



RESPONSE TO | LLI NO S ENVI RONVENTAL PROTECTI ON AGENCY
COMMENTS
GROUNDWATER OPERABLE UNI T
DRAFT FI RST FI VE- YEAR REVI EW REPORT
JOLI ET ARMY AMMUNI TI ON PLANT

The following are witten responses to comments provided by the Illinois Environnental
Protecti on Agency (1EPA) on the G oundwater Qperable Unit (GOU) Draft First Five-Year Review
Report for the Joliet Army Ammunition Plant (JOAAP). Fornal revisions to text sections are
reflected in the GOU Draft Final First Five-Year Review Report.

| EPA COMMENTS

Comments from N cole WIlson. | EPA (February 25. 2004)

1. Page ES-1: The first paragraph states that construction activities were the trigger for
the five- year review Remedial Actions (RA) are the trigger for five-year reviews.
Pl ease revise accordingly.

Response: The text has been changed to reflect RA construction activities conducted at
Site Md on May 5,1999 as the trigger date for the first five-year review

2. Page 2, Five Year Review Summary Form and Page 8-1: The word "row' shoul d be del eted
and the sentence should sinply read as follows: " Surface water now runs to a | arge
sedi nent basin southwest of the site due to redevel opnent of the area surrounding Site
MB. "

Response: The word row has been renoved fromthe sentence in the report text.

3. Page 2-1. Section 2.0: The Site Chronol ogy for the groundwater and the soil operable
units do not include the sane events. Please conpare to Section 2.0 fromthe soil
operable unit (SQU) report and revise accordingly.

Response: The Site Chronol ogy has been changed revised to match the SQU report.

4. Page 3-7, Section 3.1.4: The second to |ast paragraph in the section states the
facility-use contract between the Arnmy and Alliant Techsystens, Inc. is still currently
in use. Illinois EPA was under the assunption that this contract is no |onger in use.

Pl ease check the status of this contract with the Arnmy and revi se as needed.

Response: The text has been changed to reflect that the contract between the Arny and
Alliant Techsystems, Inc. ended in 1999 and that site denobilization occurred during
2000.

5. Page 3-8. Section 3.1.5: Please include discussion on the Managenent G oup Agreenent
that was signed in August 2003.

Response: Fromthe neeting held on March 4, 2004 at the JOAAP field office between
USAGE, | EPA, USEPA, Arny, and MAH, a statenent referencing the submittal of the
February 2004 Proposed Plan for interimsites, and the Final ROD to be submitted during
fiscal year 2004, has been included in the text.

6. Page 3-9. Section 3.2.1: The text states that the plume does not extend into the upper
bedrock aquifer for L14, however, the Exceedances of RGs for Goundwater in GRUl table
on this same page states the bedrock aquifer is affected. Please revise the table.

Response: The table for GRUL groundwater has been revised.



10.

11.

12.

13.

Page 3-14. Section 3.2.2: The first paragraph refers to Figure 3-7 for sites M, M,
M6, and M. M is not on this figure. Please revise the figure reference.

Response: The text has been changed to refer to Figure 7-41 for Site M and Figure 7-45
for Sites Mb, M5, M/, MB, and ML3. Figures 3-3 through 3-9 were renoved fromthe report
based on comrents fromthe United States Environmental Protection Agency (USEPA). Water
tabl e maps have been renamed as Site Features/Water Table Map except for Site M3 where
t he bedrock potentionetric surface map was renaned.

Page 3-16. Section 3.2.2.1: Please delete the extra period at the end of the |ast
sentence on the page. ("The ESD nodification was approved as proposed.. ")

Response: The text has been revised.

Page 3-18. Section 3.2.2.2: Please include a reference to the report containing the
soil results in the third paragraph on this page.

Response: W believe you nean the groundwater results reference in the third paragraph
on page 3-18. A reference to Appendix C - H storical Goundwater Analytical Results has
been added.

Page 3- 20. Section 3.2.2.3:

a. The first full paragraph on the page states that the United States Arny Corps of
Engi neers (USACE) devel oped a characterization plan in 2002 to |ocate other areas
in Site Mb that require attention. Please verify with USAGE that this date is
correct. lllinois EPA believes this effort at M6 occurred in 2003.

Response: The text has been changed to reflect that the USAGE devel oped a

characterization plan in 2003, not 2002, to |ocate other areas in Site M6 that required
additional attention.

b. The second full paragraph on the page uses the units of tons for soil amounts.
Until this point the document has been using cubic yards. Please change to units
of cubic yards or include cubic yards in addition to the tons. Al so, check the
rest of the docunent for simlar situation.

Response: Wiere there is a reference to volume in cubic yards, the equivalent in weight
(tons) has been include in parentheses. A 1.3 tons per cubic yard conversion was used.

Page 3-22. Section 3.2.2.5: Site MB has undergone liquidation activities to renove the
raw sul fur fromthe surface soils, however this activity is not described here. The
text states Site MB was transferred i n August 2000, but then goes on to state the
Finding of Suitability to Transfer (POST) was dated April 2002. Please revise the text
in this section to clarify the discussion surrounding the site transfer.

Response: The text has been changed to reflect that the POST for Site M3 was dated
February 1999.

Page 3-23. Section 3.2.2.6: Please include what kind of landfill cap will be installed
at M3, i.e. Subtitle D, in the |last paragraph of the section.

Response: The text has been changes to reflect that the landfill cap to be installed at
Site M3 conplies with Subtitle D requirenents.

Page 3-24. Section 3.2.3.1: Please delete the extra period at the end of the second to
| ast sentence on the page. ("Based on the non-intrusive nature of flashing operations,
the vertical extent of lead is assumed to be limted to one foot.. ")




14.

15.

16.

17.

18.

19.

Response: The text has been revised.

Page 4-1. Section 4.0: The last paragraph states the ROD selected final renedies for
the SQU and GOU. Pl ease include discussion on the interimportion of the ROD.

Response: The paragraph has been revised to read:

The ROD presented selected final remedies for the SOU and GOU. Appropriate final

remedi al actions for future USDA soils have been devel oped, eval uated, selected, and
presented in the Proposed Plan for the Soil Operable Unit, InterimROD Sites (U S.
Arny, February 2004). The selected renedies for interimsites will be formerly
presented and approved by the appropriate regul atory agencies in accordance with the
NCP, once the Final RCD for interimsites has been submtted. The submttal date for
the Final ROD for interimsites is expected to be during fiscal year 2004. Site
specific informati on describing remedy inplenmentation, systemoperations, and O% Mare
described in detail in further subsections.

Page 4-1. Section 4.1: Please include discussion on the Managenent G oup Agreenent.

Response: Fromthe neeting held on March 4, 2004 at the JOAAP field office between
USAGE, | EPA, USEPA, Arny, and MAH, a statement referencing the subnittal of the
February 2004 Proposed Plan for interimsites, and the Final RCD to be subnitted during
fiscal year 2004, has been included in the text. See response to |EPA-5.

Page 6-2, Section 6.4.1: Please delete the extra period in the | ast paragraph on the
page. ("If nmore than one well was available at a site for trend analysis, wells were
preferentially sel ected where RG exceedances were the greatest.. ")

Response: The text has been revised.

Page 6-5, Section 6.5: For transferred property, the 5- year revi ew shoul d have

i ncluded sone form of assurance whether by inspection and/or conversations with the
current land users that the institutional controls (I1Cs) placed on the properties are
bei ng fol |l owed.

Response: Table 7-10 has been added to the text which sunmarizes, current ownership,
intended | and use, status of deed restrictions, type of institutional controls, GW¥
boundary figure reference, and frequency of nonitoring at each site. Interview were
not conducted with current | andowners or managers of transferred properties given the
schedul e on the First Five-Year review This data gap has been identified as an issue
in Section 8 and a recommendation to conduct interviews has been added to Section 9.

Page 7-40. Section 7.4.2: The formatting for Questions A, B, and C for MO is different
than the other sites. Please revise to be consistent with the other sites.

Response: The format for Site MO is the same. A detailed site eval uati on under
Question A was not necessary because the site was granted cl osure during March 2003.

Pages 9-1 to 9-8. Section 9: The 5-Year Review is meant to evaluate the protectiveness
of the selected remedy and recomrend sol utions to overcome any shortcomings in
protectiveness. This section proposes changes to the Long-Term Mnitoring (LTM Program
that do not deal with inproving the protectiveness of the renedy. Wile this kind of
LTM eval uation is warranted, with an expedited revi ew schedul e for the 5-Year Review,
Il'linois EPA requests recommendati ons that are not necessary to inprove protectiveness
be renoved and the text revised as needed. Al parties can neet at a later date for an
interactive meeting to discuss any proposed changes to the LTM plan on a site-by-site
basi s.




20.

21.0

22.

Response: As di scussed during the March 4, 2004 neeting at the JOAAP field office with
USEPA, | EPA, Arny, USAGE, and MAH, recommendations for proposed changes to the LTM
Program have been renoved fromthe docunent.

Page 9-5, Section 9.2.1: This section states "Section 9.2.3.2 of the ROD required wells
at Site M sanpled semannually for the first five years and annual ly for the renai nder
of the nonitoring program" However, upon view ng Section 9.2.3.2 of the ROD the above
sentence applies to explosives and nmetals not sulfate. Page 6 of the ESD for M states
sem -annual sulfate sanpling will continue for the seven new wells, surface water

| ocations, and original nonitoring wells. Illinois EPA does not agree with the
recommendation for M and requests the sanpling remain sem annual .

Response: Language regardi ng LTM Program changes at Site M have been renoved. However,
the comment is noted for future reference.

Table 9-9:
a. The table identifies one of the in- plune wells to be MAB23. Figure 3-7 has a
MMB23R | abeled in Site MB. Illinois EPA assunes MAB23R is the correct nane.

Pl ease revi se as needed.

Response: References to proposed LTM Program changes have been renoved fromthe
docunent. However, the comment is noted for future reference.

b. Illinois EPA is not agreeing or disagreeing with the recommendati on, but mnerely
stating that footnote (5) recommends discontinuing vol atiles and expl osi ves, but
MAB27R, which is identified with the footnote, has only volatiles listed as
sanpling paraneters. Is the footnote or well description correct?

Response: References to proposed LTM Program changes have been renoved fromthe
docunent. However, the comment is noted for future reference.

Table CG1: Wiat does "D' nean? It is not listed in the footnotes.

Response: Table G| has had a footnote added to reflect that D neans the conpound
was reported froma diluted anal ysis.



RESPONSE TO ENVI RONMENTAL PROTECTI ON AGENCY COMMENTS
GROUNDWATER OPERABLE UNI' T
DRAFT FI NAL FI RST FI VE- YEAR REVI EW REPORT
JOLI ET ARMY AMMUNI TI ON PLANT

The following are witten responses to comments provided by the Environnental Protection
Agency (EPA) on the Goundwater Operable Unit Draft Final First Five-Year Review Report for
the Joliet Arny Ammunition Plant. Fornmal revisions to text sections are reflected in the

G oundwat er Qperable Unit Final First Five-Year Review Report.

EPA COMMENTS

Commrents fromDiana Mally, EPA (April 9, 2004)

1. The response to previ ous USEPA conment nunber #13 stated it is evident that sulfate
occurs in groundwater in the vicinity of JOAAP at |evels greater than the renedi al goal
(RGO of 400 ng/L. USEPA would like to discuss the issue of elevated sulfate
concentrations in groundwater in nore detail at a later date. Since the groundwater RG
for sulfate is based in part on protection of surface water quality, sanpling for
sulfate in surface water at the GWZ boundary may be warranted in the future.

Response: Comment not ed.

2. USEPA agrees the Bl OSCREEN nodel input paraneters do not need to be re-eval uated at
this time. W suggest the input paranmeters be evaluated in the future and that the
Bl OSCREEN predi ctions be calibrated with measured field data for nore accurate results.

Response: Comment not ed.

3. Page 3, paragraph after bullets, |last sentence - Please specify the site at which
sedi nentati on sanpling for explosives is being proposed.

Response: The statenent will be nodified to specify that surface water sanpling wll
occur at the new sedimentation basin at Site M.

4. Page 1-1, paragraph 2 - ldentify the Arny as the | ead agency conducting the review.
Response: A statenent will be added identifying the Arny as the | ead agency.

5. Page 3-8, paragraph 1 - Mddify the third sentence to state, "Ri sks and hazards... used
for potable water supply using a comrercial/industrial exposure scenario.”

Response: The statenent will be nodifi ed.

6. Sections 3.2.1.1, 3.2.1.2, 3.2.1.3, 3.1.2.4 (typo for section nunber), 3.2.2.1, and
3.2.3.1 for Sites L1, L2, L3, L14, M, andMB - Mddify the |last paragraph in each
sentence to state, "Site XX (L1, L2, L3, L14, M, M) is not located near a heavily
popul ated area. The future land use for Site XX is intended for devel opnent into the
USDA M dewin National Tallgrass Prairie. According to the baseline risk assessnent,
soils and groundwater at the site were stated to pose an unacceptabl e hazard to future
recreational users. Final groundwater RGs were established in the ROD. Once final soil
RGs are designated for the USDA | ands, renedial action activities will be conducted to
cl ean up contaminated soil. Renedial action activities are scheduled to occur during
fiscal year XXXX (put in appropriate year)."

Response: The paragraphs referenced in the comment will be nodified as suggest ed.



Sections 3.2.2.3, 3.2.2.4, and 3.2.2.6 for Sites M5, M/, and M3 - Mdify the sentence
that states risk-based nodel s have been based on RGs to state, "Based upon future
industrial use of Site XX (M5, M/, M3), final soil RGs established in the ROD were
based on human health risk- based nodels for industrial exposure."

Response: The paragraphs referenced in the comment will be nodified as suggest ed.

Page 3-27, paragraph 3 - Mddify the last two sentences in this paragraph to be
consi stent with | anguage suggested in the above comrents.

Response: The paragraph referenced in the comment will be nodified as suggest ed.

Page 9-1, paragraph after bullets, |ast sentence - Please specify the site at which
sedi nentati on sanpling for explosives is being proposed.

Response: The statenent will be nodified to specify that surface water sanpling wll
occur at the new sedinmentation basin at Site M.



RESPONSE TO ENVI RONMENTAL PROTECTI ON AGENCY COMMENTS
GROUNDWATER OPERABLE UNI' T
DRAFT FI RST FI VE- YEAR REVI EW REPORT
JOLI ET ARMY AMMUNI TI ON PLANT

The following are witten responses to comments provided by the Environnental Protection
Agency (EPA) on the Goundwater Operable Unit Draft First Five-Year Review Report for the
Joliet Army Amunition Plant. Fornal revisions to text sections are reflected in the

G oundwat er Qperable Unit Draft Final First Five-Year Review Report.

EPA COMMENTS

Commrents fromDiana Mally, EPA (March 8, 2004)

1. One of the conponents of the selected renedy for groundwater is the inplenentation of
institutional controls. The report should clearly indicate the specific access controls
(e.g., fencing, security guards) and institutional controls (e.g., zoning, deed
restrictions) that are needed and are in place for this phase of the cleanup. Mdify
the report to include the access controls and institutional controls that pertain to
each site, the ownership of each site, the status of the institutional controls at each
site, and a description of how the controls are being nonitored and maintai ned at each
site. This information could be provided in a table and briefly discussed in the text.

Response: Table 7-10 has been added to the report. In addition to itens requested
figure references depicting GW boundaries and frequency of nonitoring conducted at
each site were also included in the table.

2. The presentation of contam nant data does not include any maps of the groundwater
pl umes present. Revise the report to include appropriate maps depicting plunes or
rel ati ve contam nant concentrations.

Response: Extent of plunme naps have been prepared for all sites except M3 and MO. Site
MLO has been cl osed and Site MB has had no detections for VOCs since 1991 therefore,
there is no plune to illustrate. Since sulfate is a naturally occurring anion, the
contaminant map for Site M (Figure 7-41) represents the extent of sulfate RG (500
ng/ L) exceedances in groundwater.

3. Once source renoval actions are conplete for each groundwater nanagenent zone (QVE)
the natural attenuati on denonstration should present isoconcentration naps of the
contaminants, electron acceptors, and metabolic byproducts if applicable. The spatia
distribution of these paraneters provides val uable information on potentia
bi odegradati on processes at the sites. It is also useful to plot |oss of contam nant
nmass in the downgradient direction by using plots, which show contam nant
concentrations versus di stance downgradi ent of several wells along the groundwater flow
path over several sanpling events.

Response: It is our understanding that this request applies when renedi al action
activities have been conpleted and does not apply to the First Five-Year Review No
revi sions nade or recommended for the next Five-Year Review

4. Currently the report provides cleanup tines for specific contam nants of concern (COCs)
in specific wells at each site, but does not provide an overall cleanup tine frame for
all of the COCs at a site. Ceanup time franes need to be devel oped for each site
considering all of the contam nants at each site. If cleanup tine frames are
unreasonably | ong conpared to active renediation, then contingency renediation plans
woul d need to be inpl enmented.



Response: Table 6-1 has been nodified to include a conparison of clean-up tines
predicted in the ROD and those calculated for the First Five-Year Review Report using
trend plot data. Wiile still predicting clean- up tines for individual COCs, Table 6-1
has the longest estimated clean-up tine for a particular COC at a site bolded. The

bol ded val ue represents the overall cleanup tine frane for a particular site.

Cont ami nated soil renoval shoul d decrease contami nant |oading to the groundwater |ikely
resulting in shorter estinated cl ean-up tines.

Revise the report to include estimated tinefranes for all future renedial action
activities for the Soil QOperable Unit (SQUJ), since source control is a conponent of the
groundwat er natural attenuation renedy.

Response: Estinmated dates for SQU RA activities have been added to the end of each site
history in Section 3 and have been included as a separate colum in Table 6-1. In
addition, a statenment referencing SOU RA activities has been added to the answer to
Question A for sites where it was applicable.

The report states in several places that soil remedial goals (RGs) need to be

establ i shed before final remediation of the USD A | ands can be undertaken. Include in
the report informati on about the stage of devel opnent for these RGs or when they are
expected to be determ ned.

Response: The second to | ast paragraph in Section 3.1.5 has been changed to refl ect
that appropriate final remedies for future USDA soils have been devel oped, eval uated,
sel ected and presented in the Proposed Plan for the Soil Qperable Unit, InterimROD
Sites (U S Arny, February 2004). The selected renedies for interimsites will be
formerly presented and approved by the appropriate regul atory agencies in accordance
with the NCP, once the Final ROD for interimsites has been submtted. The Final RCOD
for interimsites is expected to be during fiscal year 2004.

The Data Revi ew process discussed in Section 6.4 identifies four distinct review

net hodol ogi es that have been used to assess groundwater nonitoring data. The

groundwat er nmonitoring programwas initiated in 1998 with a baseline event and since
that tinme sem -annual nonitoring has been conducted. Although a review of each of the
net hodol ogi es is provided, no discussion is provided regardi ng how the collective
results of these revi ew nethodol ogies will be interpreted. Provide additional

di scussion regarding the decision process for this overall interpretation and a

conpr ehensi ve eval uati on of natural attenuation at each site. At a mninum address the
followi ng issues: 1) Data fromdifferent time periods are used for different
evaluations. darify why this decision was nade, and how it affects the interpretation
of results. Particularly address the use of data before 1998 for sone eval uati ons, and;
2) Since nore than one technique is used to evaluate water quality trends, clarify the
deci si on process when different techniques represent conflicting trends (e.g., no trend
or insufficient information vs calculation of cleanup times). These conflicts occur and
are discussed in Section 7.0, but no infornation is provided regardi ng why concl usi ons
that the renmedy is functioning as intended are appropriate. For exanple, for well

MABO7, the Mann-Kendall test for TNT resulted in an undeternined stable trend. The
curve-fitting evaluation estimated 2000 as a clean up date, but TNT exceeded the RGin
2003.

Response: Because of specifications in the GOU R RA Wrkpl an (Mont gonery Wat son, 1998)
and requirenments in the ROD, Bl OSCREEN nodeling, first order rate decay determ nations,
and trend anal ysis were used. The ROD required that a groundwater nodel be devel oped to
determine if GWEZs assigned to GOU sites woul d be appropriate. The Bl CSCREEN nodel was
chosen at the RDY RA Workpl an preparation stage. The ROD also called for using site

anal ytical data to predict estimated clean-up tinmes for GOU sites. Plotting site data
and appl yi ng exponential curve fitting is a standard nethod to calculate first-order
rate decay constants and predict estimated clean-up tines. The Five-Year review process
usually is applicable to sites in which SOU RA activities have been conpl eted, but SQU



RA activities have only been conducted at three of the ten (M5, M6, and M) GOU sites
proposed for source renoval and one of the three (M) is ongoing. Nonethel ess, data was
anal yzed for all GOU sites in a good faith attenpt to determne if the chosen renedy is
effective at the each GOU site. The chosen renedy of nonitored natural attenuation
(MNA) is considered to be functioning as designed in the ROD as | ong as contam nant
concentrations in groundwater are not exceeding RGs at points of

conpliance for site GVZs and institutional controls prohibit the withdraw and
consunption of contam nated groundwat er

Because soil source control neasures have not been conducted at all the GU sites,
conflicting results fromanalytical tools nmay be expected to occur. Source |loading to
groundwater is not constant and may vary due to site conditions. Large recharge events
or soil disturbances may trigger a spike in concentrations. Curve fitting data
scattered by such influences causes R2 values to decrease because of the variability.
The use of historic data for trend analysis and first order decay rate determ nations
is warranted as discussed in our response to EPA-8. For all sites except Mb and M/
contam nant concentrati ons have decreased fromhistoric |levels due to contam nant

hal f-1ife and bi oattenuati on and physi cal nmechani sns, not remedial activities (RA). In
order to calculate first order decay rates reflective of actual site conditions
(effective decay rate), all site data available was plotted and certain outliers based
on professional judgenent were excluded. O ean-up tinmes calculated fromtrend anal yses
that have exponential curves with R2 values closer to zero than one will likely be |ess
reliable. More reliable estimates of first order decay rate constants and predicted
clean- up tinmes will be acconplished when soil source control neasures have been

i npl enented. Excluding pre-RA data nay be justified at that point to alleviate problens
associated with non-linear soil source |oading to groundwater

The BI OSCREEN nodel is being used to predict the distance the plunme will extend from
the source areas at each site. The Bl OSCREEN nodel was run using the greatest known
contam nant concentration at a particular site regardless of when it occurred
Addi ti onal conservative inputs included source half- life set at infinite even though
SQU RA activities have and/or are schedul ed to occur over the next four years, no
retardation factors were applied despite favorable site conditions for retardati on, and
first order rate decay constants used were | ower than those publicized. Using these
extrenely conservative assunptions for nodel inputs has likely predicted distances of
RG exceedances much further fromthe source than what sanpling results have actually
shown themto be.

The Mann-Kendal | test was added because it is a statistical tool to determne
concentration trends at a site. As with the other nethods used to anal yze the data at
the GOU sites, this test will be affected by the status of source control neasures at a
particular site. As noted above, only two of ten GOU sites have had SQU source contro
neasures conpl eted. The Mann-Kendall test was set-up to analyze the ten nost recent
sanpling events in a regularly spaced tine series assum ng no seasonal variation. This
requi renent precluded the use of historic data before baseline sanpling occurred in
1998. In addition, the test did reveal increasing trends for sone contam nants at
nonitoring wells at Site M6 (the site reference in the cooment). It was antici pated
that when soil source areas are disturbed and excavati on occurs down to the water table
surface that spikes in groundwater concentrations of contam nants woul d occur

Addi ti onal explanation has been added to the text of the report in Section 6.4.

For cleanup tine calculations, the data were fit to an exponential curve to represent
first order decay. The appropriateness of applying an exponential curve to the data set
seens to be highly dependent on considering historic data. If only data collected since
1998 are considered, the appropriateness of this curve nodel is questionable. Discuss
why this exponential nodel is appropriate and why the use of historic data are
appropriate. Additionally, discuss if and how the cal cul ated cl eanup tines may change
if only data since 1998 are considered. It is not clear if different predictive nodels



woul d be used for this nore recent data set. If the use of exponential nodels is
considered to be appropriate, discuss if the concentrations appear to be approaching an
asynptotic concentration and how this situation will be addressed in the nodeling (the
equation for the curve fitting would need to be nodified).

Response: MM bel i eves the exponential nodel is the appropriate curve nodel to use to
assess groundwater quality data at sites relying on biological degradation for MA
several reasons. First, the exponential nodel (y= exp(x)) is the typical governing
equation describing first-order biological degradation (G CO = exp(-kt)) and is the
nodel used by nost contam nant transport nmodels to describe the biol ogi cal degradation
conmponent of the transport equation (EPA, 2002, Calculation and Use of First-Order Rate
Constants for Monitored Natural Attenuation Studies. EPA/ 540/ S-02/500). Therefore
extrapol ati ng what the concentrations will be in the future should use a nodel that
descri bes the processes occurring in the field

The exponential nmodel fit reasonably well with the historic data on sites where there
had not been recent soil excavation renedial action. This includes wells nonitoring
areas L2, L3, L14, ML3. Although the correlation coefficients for these curve matches
are relatively low (e.g., they are less than RR = 0.5), the downward trend i s apparent
and, while variation in the data exists, these |locations are generally follow ng a
first-order decay equation. Extrapolating concentration trends forward in tinme from

hi ghly variabl e noisy data, regardl ess of the curve nodel selected, results in sone
degree of uncertainty that can not be avoi ded. Therefore, while the degree of
confidence on the future projections is limted by the data variability to date, the
proj ection uses a nmodel that describes the processes occurring at the sites first-order
bi ol ogi cal decay) and a decay rate based on a fit to historical data. If the data in
the future deviate fromthis general trend, then the nmodel will help identify what
sites or locations are not performng as expected and where sone additional assessnent
or corrective action should be considered

At |l ocations where soil excavation had recently occurred (areas M6 and M) the
subsequent groundwater quality data did not exhibit a downward trend. Rather, at sone
of these locations the groundwater concentrations have increased, potentially in
response to hi gher groundwater recharge rates and either mnobilization of constituents
within the soil being excavated or nobilization of adsorbed constituents due to changes
in groundwat er chem stry or groundwater el evations. Therefore, the conceptual nodel of
bi odegradati on froma constant source area is not appropriate for these areas. This is
consistent with the resulting decay rates calculated for areas M6 and M/. The resulting
decay rates are either very |low (2e-6/day at MA212, |e-5/day at MAB15) or negative
decay rates which indicate increasing concentrations (e.g., at MAM24R). Because a
negati ve decay rate was determned at MAM24R at Site M/, no first order rate decay
constant was cal culated and no first order rate decay constant was used in Bl OSCREEN
nodeling for Site W

Addi tional explanation has been added to the text of the report in Section 6.4 and
el sewhere

(continued) Additionally, discuss if and how the cal cul ated cl eanup times may change if
only data since 1998 are considered. It is not clear if different predictive nodels
woul d be used for this nore recent data set.

Response: W woul d not recommend different predictive nodels for post 1998 data for
many of the same reasons described above. Particularly, we believe that natura

bi odegradati on should be following a first-order decay curve and that substanti al
deviations fromthis curve need to be explained in ternms of the conceptual nodel (e.g.
remedi al actions that may have affected the concentration profile, sone exceedance of
t he bi ol ogi cal degradation capacity, etc.). The effect of deleting pre-1998 data from
the anal ysis does not substantially affect the conputed decay curves at wells show ng
concentration declines
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Vel | Conpl ete Data decay rate Pre 1998 decay rate
(1/ day) (1/ day)
L2- MM04 0. 0003 0. 0005
L3- MM12 0. 0004 0. 0004
L14- MA608 0. 0008 0. 0007
ML3- MAB21 0. 0002 0. 0003

(continued) If the use of exponential nmobdels is considered to be appropriate, discuss
if the concentrations appear to be approaching an asynptotic concentration and how this
situation will be addressed in the nodeling (the equation for the curve fitting woul d
need to be nodified).

Response: The concentrations do not appear to be approaching an asynptotic
concentration. For instance, we will use the figure in Appendix E for RDX at MMO04 at
Site L2. Wiile the concentration decline appears to be slowing down at wells |ike
MMO4, this is readily explained using the first-order biological decay nodel. As the
concentrations get |ower, the apparent rate of concentration decline is slowed as
viewed on a linear scale. However, as shown in the figure (graph) for well L2-MMO4,
when plotted on a log scale, the rate of decline appears to be proceedi ng according to
the first- order decay equation. If, in the future, the rate of decay slows down or the
concentrations begin to reach an asynptotic concentration, future reviews of the
neasured decay rate or plots of concentration through tine should illustrate these
conditions. This comment raises a significant point that the tine concentration graphs
shoul d probably be presented on a | og concentrati on scal e. However, these types of
presentations, while technically nore accurate, are not as easily understood by the
public. Therefore, we presented the graphs on a |linear concentration scale.

Al though a general statenent is nmade that R2 val ues that approach zero represent a poor
fit of the data, no discussion is provided regarding if and how the nodels resulting
fromthese poorly fit data are used. Specifically, discuss the uncertainties of
predictions of cleanup tines that are provided for data sets with very | ow R2 val ues,
i.e., poor fits.

Response: dean-up times calculated fromtrend anal yses that have exponential curves
with R2 values closer to zero than one will likely be less reliable. Plotting site data
and applying best-fit exponential curve is a standard way to calculate first-order rate
decay constants and predict estimated clean-up tinmes. Mire reliable estinmates of first
order decay rate constants and predicted clean-up tines will be acconplished when soi
source control measures have been inplemented at each site. Once soil source controls
neasures are conpl eted, non-linear |oading to groundwater should cease and groundwat er
concentrations will becone |less variable. Curve fitting |l ess variable data will produce
R2 val ues closer to one (perfect fit). Estimated clean-up times shoul d becone nore
reliable one data variability decreases

Addi tional explanation has been added to the text of the report in Section 6.4.

The Mann-Kendal | anal ysis appears to only include data collected since 1999; it is

uncl ear why the baseline data collected in 1998 was not included (see Appendix F). The
W sconsin Department of Natural Resources (WDNR) spreadsheet was used to determine if a
trend was evident at the 80% confidence level. It appears that the WDNR spreadsheet has
been altered particularly as related to the classification of un-determ ned trends.
Specifically, it is not appropriate to indicate that a trend is stable at the 80%
confidence | evel using a Coefficient of Variation Test. This test does not include any
significance testing; rather it is a sinple calculation to represent data set
variability. As a result, it is inappropriate to inply a confidence associated with
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12.

undet erm nabl e (stable) trends

Response: Pl ease note that the Mann-Kendall and Bl OSCREEN spreadsheets used during

eval uation of groundwater analytical data for the First Five-Year Review Report for the
Joliet Army Amunition Plant were not altered with regard to their function, and they
were used as downl oaded fromthe WDNR and USEPA websites, respectively. As to the
observation noted in the above comment, the 1999 version of the WDNR Mann- Kendal
spreadsheet was inadvertently used for the First Five-Review analysis. Consequently,

all Mann-Kendal | anal yses were redone using the nost recent version (February 2001) and
are presented in Appendix F. Al references to confidence interval associated with
undet erm ned, stable trends have been renoved fromthe text. Results using the February
2001 version are the sane as the 1999 versi on except trend determination is reported at
bot h 80% and 90% confi dence intervals. If no trend exists at an 80% confi dence |l evel, a
stability determnation is nade based on the coefficient of variation (CV). If the CV
is <1, a stable plunme determnation is nade. If the CVis >1, a non-stable plune
determ nation is made.

The Mann- Kendal | anal ysis was applied to "wells exhibiting the hi ghest concentration at
each site" (page 6-4). It is unclear that this evaluation is necessarily conservative
In cases where the well with the highest concentrations was used, it is not surprising
that the concentrations have dropped. Wlls that nay be of nore concern are those that
started at | ower concentrations, which may have | eveled off or nmay actually be

i ncreasing. Further discussion about the selection of wells evaluated shoul d be

provi ded.

Response: The use of the Mann-Kendall analysis on wells with the highest concentrations
was not inplied to be the nost conservative approach. However, because the majority of
contaminant nmass at a site is associated with wells exhibiting the highest
concentrations, the trends exhibited by these well nay provide a valuable indication to
what i s happeni ng near the contam nant sources at each site given the stage of

remedi ation (First Five-Year Review). Decreasing trends near a source that has yet to
be actively addressed may not be surprising, but the result indicates the likelihood
that natural attenuation is occurring. Simlarly, increasing trends at wells near
sources that are currently being renoved is al so expected as discussed in previous
responses. The use of the Mann-Kendall test was limted to the same wells used in the
ot her anal yses for consistency in reporting results. Additional explanation has been
added to the text of the report in Section 6.4.

The BI OSCREEN cal cul ations presented in Appendix G are extrenely sensitive to the

di spersion input values, and there are concerns with the actual values used in the
simul ations. To denonstrate the sensitivity of the dispersion values, the contaninant
advective flow at Site M5, nonitoring well MA212R shoul d be consi dered. Based on the
hydraul i ¢ conductivity, hydraulic gradient, and porosity val ues of 8. 9E-04 cnisec, 0.027
ft/ft, and 35.6% the cal cul ated groundwater velocity in the vicinity of this well is
69. 8ft/yr. The decay rate fromthe long termnonitoring data is reported at 0.0011 per
year (half-life of 630 years). If the contam nant flow were considered w thout the
influences of retardati on and di spersion, the contam nant concentrati ons woul d
theoretically be 2,300 ug/l in 630 years (one half-life), at an advective di stance of
43,998 feet. However, the concentration shown on the Bl OSCREEN printout at 900 feet is
4.0 ug/l. Since no retardation was assunmed in the Bl OSCREEN runs (R=l), these
differences indicate the sensitivity of the dispersion input parameters. Qher specific
exanpl es di spersion paraneter sensitivity are provided in comments on Appendi x G bel ow.
Wiile it is acknow edged that dispersion is a factor that should be considered in the
nodeling simulations, it is critical that the sensitivity of this value be adequately
eval uat ed. The di spersion input values used in the Bl OSCREEN nodel runs shoul d be
re-evaluated. As a result of the extreme sensitivity of dispersion on the nodel output,
it is inperative that the Bl OSCREEN predictions be calibrated to measured field data,
usi ng dispersion as the calibration paraneter, where sufficient field data are
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avai | abl e.

Response: W agree that the Bl OSCREEN nodel is sensitive to the dispersivity val ues,
and the nodel would al so be sensitive to hydraulic conductivity, retardation, and
contam nant decay rate. Changi ng any one of these factors through a reasonabl e range of
val ues could have a large effect on the travel distances cal cul ated by the nodel. For

t he BI OSCREEN nodel runs in the five-year review report, we used the sanme input
paraneters as in the GOU RD RA Wrkpl an except for changing the first-order decay rate
based on trend anal yses conducted as part of the five- year review The purpose was to
eval uate the inpact on the Bl OSCREEN results by using these new first-order decay
rates. W did not intend to revisit the determnation of other site paraneters fromthe
GOU RD RA Workpl an. See al so response to comment for EPA-63.

The G oundwater Renedial Units (GRUs) established in the 1998 Record of Decision (ROD)
did not account for RG exceedances of sulfate in several groundwater nonitoring wells
at several sites. Since the 1998 ROD, sulfate has been determned to be the primary
contami nant of concern at Site M, the southern ash pile. The five-year review should
eval uate whether sulfate should be regularly sanpled and anal yzed for at other sites,
including Site M, the northern ash pile.

Response: Conbi ned wel | MM48RR (Site Ms) and overburden wells MM66R and MAB30 (Site
MB) exhibited sul fate RG exceedances during Cctober 2003. Reported concentrations of
sul fate were 460 ng/L, 460 ng/L, and 500 ng/L, respectively. Wile these nonitoring
well's are | ocated downgradi ent of Site M), concentrations of sulfate detected during

Cct ober 2003 do not exceed background | evel s neasured during the Phase Il Rl conducted
by Danes and Moore, |nc. Background overburden well BMAL, |ocated upgradient of Site M
near Maple H Il Cenetery, had sulfate detected at a concentration of 500 ng/L. In fact,
sulfate ranged from48.2 to 15, 000 my/L in the six background wells sanpled during the
Phase Il RI. In addition, exceedances of the RG for sulfate also occurred at overburden
well MAB25R (Site MB) and conbined well MAL59 (Site Mf). The reported concentrations
for sulfate were 690 ng/L and 1,100 ng/L, respectively well within the range exhibited
in background wells. It is evident that sulfate occurs in groundwater in the vicinity
of JOAAP at levels greater than the RG (400 ng/L). The only site in which sulfate
exceeds background levels is Site M.

Site MB, the Northern Ash Pile, was constructed differently than Site M, the Southern
Ash Pile. Site M was constructed so that ash has now cone into contact with

groundwat er due to subsidence. Ash at Site MP was placed directly on the ground
surface, not in contact with groundwater. Depth to groundwater at Site M ranged from
approximately 1.5 to 7.8 ft bel ow ground surface. Concentrations of sulfate are
elevated at Site M because of direct dissolution of ash in groundwater. Site M had a
tenporary cover installed during 2001 which pronotes run-off and limts infiltration of
precipitation. In addition, depth to groundwater at Site MD is greater than 20 ft. It
shoul d be noted that according to Table 6-4 of the ROD, Site M@ has been classified as
a no further action (NFA) site.

Sul fate RG exceedances at sites other than Site M have not been added as an issue to
Section 8 and no recomrendation for further sanpling has been added to Section 9.

Renove all statenments fromthe text that Sites L1, L2, L3, M, M, and M6 are not

|l ocated near environnentally sensitive areas. Al of these GOU sites discharge to
surface water features (creeks and/or wetlands) which can be considered environnental |y
sensitive areas.

Response: The text has been revised renoving the reference of environnmentally
sensitive areas for the referenced sites.

The report should specify that surface water within a GW nust meet the surface water
quality criteria at the downstream boundary of the GWZ (point of conpliance).
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Response: The report has been revised to reflect that surface water within a GVZ nust
neet surface water criteria at the downstream boundary of the GWVE.

Correct the five-year reviewtrigger (start) date to May 5, 1999, when the construction
of the soil stockpile area was initiated, throughout the report (text and tables).

Response: Text and tables have been changed to reflect that the start of construction
of the soil stockpile area at Site Md on May 5, 1999 is the trigger date for the five-
year revi ew process.

USEPA does not concur with any of the proposed changes to the groundwater |ong-term
monitoring (LTM programat this time. Mddify the report to renove all |anguage stating
changes have been made to the program (e.g., page 2). USEPA reconmends the project team
revi ew, discuss, and agree to any changes in the LTM program and that the revised,
optimzed LTM program becones a revision to the ROYRA workplan and is incorporated into
the LTM semi -annual reports.

Response: As di scussed during the March 4, 2004 neeting at the JOAAP field office with
USEPA, | EPA, Arny, USAGE, and MAH, references to nodifying the LTM Program have been
renmoved fromthe text except those covered in Section 8 (issues) and Section 9
(recommendati ons and fol | owup actions).

Several site features (lagoons, drainage ditches) are described in Section 3.2 and are
not presented on site figures. Wiile revisions to the site figures at this time are not
required for purposes of the five-year review, current site figures should be updated
for the interimROD sites RO RA workplan and for any optinization to the LTM program

Response: It is understood that changes to figures will not be required for the First
Fi ve- Year Review Report but will be required for RO RA Wrkpl an Addenda. Any proposed
LTM Program changes wi || be addressed in RD/RA Wrkpl an Addenda and fi gures updat ed
accordingly.

Clarify in the text and tables that the "interin actions taken at Sites M, M, and L3
were interimmaintenance or O&M activities. See page 3- 6, paragraph 4, as an exanple
of text requiring clarification.

Response: Text and tabl es have been revised to reflect that "interind actions at sites
M and L3 were interimnmaintenance or O% Mactivities. Site M is not part of the G,
therefore no nention of interimactions were nade in the report.

Revise the report to include the definition of a conbination well and an expl anati on
for an "R' at the end of a nonitoring well |abel.

Response: Section 4.3, page 4-6 has been nodified to explain that replacenent wells are
| abel ed using the original well nane followed by a " R' which designates the well as a
repl acenent well. The text has been revised to define a conbination well as a well

whi ch is screened across overburden and bedrock stratigraphic units.

Fi ve- Year Revi ew Sunmary Form Page 2 - Renove the | ast sentences regarding the
proposed LTM programnms fromthe protectiveness statenents.

Response: The | ast sentences regardi ng proposed LTM Program changes have been renoved
fromthe protectiveness statenents.

Fi ve- Year Revi ew Sunmary Form Page 2, Protectiveness Statement for Site MO - Include
at the end of the 1st sentence, "... net and are protective of human health and the
envi ronnent . "
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Response: The text has been added to the protectiveness statenents in the Five-Year
Revi ew Summary Form and Section 10 (Protectiveness Statenents).

Page 2-5 - Carify whether the ESD submtted in February 2003 was submtted for
approval or was approved by Arny, USEPA and | EPA

Response: The text has been revised to reflect that the Approved ESD for Site M was
subnmitted in February 2003.

Page 2-5 - Carify if the Site MO O osure Report submitted in March 2003 was the final
report or a draft report.

Response: The text has been revised to reflect that the Final O osure Report was
submitted in March 2003.

Page 3-7, paragraphs 1 and 2 - Update these paragraphs to describe current conditions
(e.g., when Alliant left, past liquidation/denolition activities, and current
decont ami nation activities being undertaken by Pl exus).

Response: The text has been revised to reflect that the Alliant Techsystens, Inc. (ATK)
not used JOAAP since 1999 and that Atkdenobilized fromthe site during 2000. In
addition, the text was changed to reflect that Plexus Scientific Inc. (Plexus) is
currently under contract with the U S. Arny to performdecontanination and denolition
activities for building contam nated by historic activities at JOAP. Plexus's first
work was conducted at the continuous lines at Site M6 during January 2000 and they are
wor ki ng on LAP groups presently.

Page 3-8, Section 3.1.5 - Since this section discusses the general basis for taking
actions, please describe in nore detail the exposure scenarios (e.g., future industrial
use, future recreational use) under which unacceptable risks were deternined for both
soi | and groundwat er.

Response: The fol |l owi ng statenent has been added to Section 3.1.5; "Sections 6.1 and
6.2 of the Cctober 1998 ROD discuss in detail the exposure scenarios for human health
and ecol ogi cal risk assessnent. These sections defined and determ ned the unacceptabl e
risks for soil and groundwater".

Sections 3.2.1, 3.2.2, and 3.2.3 - Wth the exception of the first two sentences, the
| ast paragraph closing the specific discussion for each site under each GRU actual |l y
di scusses renedy sel ection and inplenentation for the SOU. Renove the sentences

di scussing the renedy fromthese paragraphs.

Response: References to SOU RA activities were not renmoved fromthe text. SOU RA
activities are inperative to the success of the nonitored natural attenuation renedy
chosen for GQU sites of concern. SOU RA inplenentati on dates have been added to the end
of each paragraph to give the reader reference to when soil contaninant |oading to
groundwat er can be expected to end at each site of concern.

Page 3-16 - Replace the words "cap" and "capping" with "cover."

Response: References of "cap" and "cappi ng" have been replaced with "cover" in the
text.

Page 3-18, paragraph 6 - R sk nobdels are not based on RGs. Revise the first sentence to
state, "Based upon future industrial use of Site M5, final soil RGs established in the
ROD were based on human health, risk-based nodels for industrial exposure.”
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Response: The text has been revised to read "Based upon future industrial use of Site
Mb, final soil RGs established in the ROD were based on hunman heal th, risk-based nodel s
for industrial exposure."

Page 3-20, paragraph 4 - The text states tetrachl oroethene (PCE) - was detected at 150
ug/L in one sanple. The text does not identify the well that had the detection and the
result is not included in Table G 2. Figure 3- 7 does not show the forner shop area,

which is the suspected source. Revise the report to include all pertinent information

related to this PCE detection and di scuss the need for further VOC sanpling in this

ar ea.

Response: The referenced detection of PCE could not be verified. Language used in the
First Five- Year Review Report regarding the PCE detect at Site M6 was taken directly
fromthe ROD. The database used to generate data tables (Table C2) nay not be
inclusive. The location of the forner shop could not be verified. Mnitoring wells
MAL18, MAL19, MAL23, MAL25, MAL60, MAML61, MAM62, MAL66/ MM66R MABO7, MABO8, MABO9,
MAB11, MAB12, MAB13, MAB14, MAB15, MAB16, MAB1l7, MAB19, MAB20/ M\B20R, MAB50, MMS51,
MA662, MA663, MM664, and MM6E5 (26 wells) at Site Mo have been sanpled for VOCs during
t he RD/ RA baseline sanpling conducted in 1998 and/or during LTM activities conducted
between 1999 and 2003. A total of 107 anal yses of groundwater from Site M6 have been
perfornmed for VOCs. The only detection for PCE occurred at nonitoring well MAB13 during
July 1998 at an estimated concentration of 2 ug/L. The detection was consi dered

esti mated because the value reported was | ess than the |level of detection (LOD; 5 ug/lL)
but greater than the level of quantitation (LOQ 1.0 ug/L). Subsequent resanpling of
noni toring well MAB13 during Decenber 1998 resulted in a non-detect for PCE. Based on
t he extensive anmount of sanpling of groundwater at Site M6 for VOCs between 1998 and
2003, we feel it is unlikely that a PCE plune exists at M6 and that the nentioned PCE
detection may be an anonaly or was reported in error. Further sanpling for PCE at Site
M6 does not appear to be warranted.

Page 3-20, paragraph 4 - An exceedance for cadmumin well MAM23 is discussed. Based on
Table G 3, no cadm um data have been collected in MAL23 or MAML23R Make any necessary
corrections. Discuss the need for additional netals sanpling at this and surroundi ng
wells if applicable.

Response: The detection for cadm um could not be verified. Language regarding the
detection of cadm umat nonitoring well MM23 during 1982 was taken directly fromthe
ROD. The dat abase used to generate data tables (Table G 3) may not be inclusive. Table
C- 3 indicates that cadm umwas anal yzed for a sanple collected fromnonitoring well
MAL23 during June 1981. Cadmiumwas reported as a nondetect with an associ ated
detection limt of 5.5 ug/L. There is no indication that MM23 was sanpled for cadm um
during 1982. Mnitoring well MAM23R will be sanpled for dissolved cadm umduring the
Spring or Fall 2004 sanpling event to deternmine if the cadm um detecti on was reported
inerror inthe ROD or if the detect was an anomaly. |If cadmumis detected above the
RG (5 ug/L) at MM23, additional sanpling will be done for cadmumin wells in the
vicinity of MM23R (MAL61, MM62R, and MA208). The cadm um detecti on has been added to
Section 8 as an issue. Subsequent resanpling of MAL23 for cadnmi um has been added to
Section 9 as a followup action.

Page 3-20, last paragraph - Indicate in this paragraph that a portion of the site (M
North) has al ready been transferred to the State of Illinois, and subsequently to a
private devel oper.

Response: Additional text has been added to Section 3.2.2.3 reflecting that the

northern portion of Site M6 has already been transferred to the State of Illinois, and
subsequently to a private devel oper.

Page 3-23, paragraph 1 - Exceedances of antinmony and cadmumare noted in this section.
However, these exceedances are not shown on Table 9- 1 or in Table G 3. Make any
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necessary corrections and di scuss the need for additional netals sanpling at this site
if necessary.

Response: Antinony was detected at 38.8 ug/L during Cctober 1991 at nonitoring well
MAB22. Subsequent resanpling of monitoring well MAB22 during July 1998 indicated a
non-detect for antimony at a reporting limt of 5 ug/L. The referenced detection of
cadm umat 56 ug/L could not be verified. The database used to generate data Table G 3
may not be inclusive. Mnitoring well MA26 was sanpled for cadm umduring May 1981
Sept enber 1991, and July 1998. Cadmi umwas not detected in any of these anal yses.
Language regardi ng the cadmi um detection at MM26 was taken directly fromthe ROD. It
is unclear whether the ROD reference is incorrect or an anomaly. Since subsequent
resanpling for cadm umat MAL26 took place during July 1998 and there was no detection
for cadmum resanpling is not necessary. Additional explanation has been added to the
text of the report.

Page 3-25, paragraph 2 - The text states "G oundwater sanples have been collected from
eleven nonitoring wells at Site M3 and anal yzed for VOCs (as well as expl osives
onions, netals, and semi-volatile conpounds)." However, Tables G2 and C 3 only include
the results for up to two wells. Revise the report to resolve this discrepancy.

Response: The | anguage regarding the collection of sanples fromeleven nonitoring wells
at Site MB was taken fromthe ROD. The text has been revised to reflect that VOC
sanpl es have been collected fromtw wells (MA233 and MAB52) at Site MBwith a benzene
exceedance occurring at MA233 during August 1991. Subsequent resanpling during July and
Decenber 1998 and June and Cctober 1999 yiel ded no other detections for benzene

Page 4-1, Section 4.1 - Revise this section per our March 1, 2004 tel ephone conference
to explain the 1998 ROD had an interi mconponent for the sites intended for future
transfer to the USDA and the status of the interimsites Proposed Pl an and RCOD.

Response: Based on the March 4, 2004 tel ephone conference, the followi ng has been added
to Section 3.1.5 and Section 4.0; Appropriate final renmedial actions for future USDA
soi |l s have been devel oped, eval uated, selected, and presented in the Proposed Plan for
the Soil Qperable Unit, InterimROD Sites (U S. Arny, February 2004). The sel ected
renedies for interimsites will be fornmally presented and approved by the appropriate
regul atory agencies in accordance with the NCP, once the Final ROD for interimsites
has been submtted. The date for the Final ROD for interimsites is expected to be
during fiscal year 2004.

Page 4-5, bullets - The text lists renedial action objectives (RAGCs) associated with
the GOU. These RAGs are not the sane as those selected for the 1998 ROD, and sone are
nore restrictive (the 5th and 7th objectives nmay be not net by nmeeting the ROD RAGCs).
Since the RCD RAGs are already presented on page 4-1, USEPA suggests renoving the RAGs
found on this page fromthe report.

Response: The reference to specific RAGs for the GOU have been deleted fromtext in the
report.

Page 4-6, paragraph 3 - This section indicates seven wells were danaged or destroyed
during redevel opnent activities. The nunber of wells that were damaged or destroyed and
the fact the four of the original wells could not be |ocated for abandonment is a cause
for concern. Any of these problens could create conduits for residual or future
contamination. This problemshould be |isted as an issue in Section 8.0. In addition
possi bl e solutions or preventative neasures for monitoring wells located in sites
under goi ng transfer should be docunented in the report and i nplenented to prevent
recurrence.
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Response: The fact that seven wells have been danaged or destroyed during redevel oprnent
activities at Site M3 and that four could not be properly abandoned has been added to
Section 8 and summary formof the report. In addition, a recomendati on has been added
to Section 9 that |land transfer docunentation include acknow edgenent by new | andowners
that nonitoring wells be protected. Language coul d be included that specifies
consequences for not neeting deed requirenents

Page 6-5, Section 6.5 - There is no docunentation of the inspection referenced in this
section. In the report, list itens pertinent to the five-year review that are to be
noted during the site inspections performed as part of the annual groundwater
nmonitoring report (e.g., well condition, deed restrictions violations) and indi cate who
conducted the inspection (Arny representative, contractor, etc.).

Response: The text has been revised to include when the inspection was conducted, who
conducted the inspection, activities conducted during the inspection, and observations
noted during the inspection

Page 6-6, Section 6.6 - The interviews did not include an interview w th any of the new
owners, operators or rmanagers of the industrial park areas. Gven that significant |and
use changes have occurred over the last five years, these types of interview should be
perforned to allow for collection of any new information regarding site operations,

evi dence of contam nati on or possible changes to assunptions regarding receptors. |If
such interviews cannot be perforned for the current review, they should be recommended
as an additional action to be conpleted after the five-year review

Response: G ven the rumaround tinme required for response to EPA conmments it was not
viable to conduct interviews with new owners or nanagers of properties in the
industrial park areas. This data gap has been identified as an issue in Section 8 and a
recommendation to conduct interviews has been added to Section 9

It is our understanding that the Arny has included | anguage in the deed for transferred
property which requires an Annual Certification Letter be generated by the grantees
certifying that the integrity of deed restrictions has not been conpronised. The
certificate is sent to the Arny, the USEPA, and the | EPA (FFA Parties).

Page 7-11, paragraph 1 - Define in the text what is described as an "undeterm ned"
stable trend. Earlier text states the Mann-Kendal|l test woul d indicate whether a plune
was increasing, stable, or decreasing.

Response: The undeterm ned stable trend reference pertains to the 1999 version of the
Mann- Kendal | spreadsheet. As stated in the response to comment EPA-10, the Mann- Kendal
anal ysi s was redone using the |atest version of the Mann-Kendal|l spreadsheet (2/2001).
There is no longer a reference to undeternined stable trend. The | atest version
determined if it is a stable or non- stable trend depending on the coefficient of
variation (CV) for the data analyzed. If the CVis <1, a stable trend is determ ned and
if the CV >1 no trend determnation is nade. Appropriate changes have been nade to
specific site discussions relating to Mann- Kendal|l analysis results.

Sections 7.2, 7.3, and 7.4 - As a part of answering Question A for the specific sites

a determnati on should be nade - whether access controls (e.g., fencing, security
guards) and institutional controls that are needed at this stage of the renmedi ation are
in place and successfully prevent exposure. If controls are not in place, determ ne why
not, and obtain the schedule for inplenentation. Provide conclusions of this
determination in the report.

Response: Table 7-10 has been added to the report. Table 7-10 summari zes i npl ement ed
institutional controls, future |and use, current owner, GVZ boundary figure references
and frequency of current nonitoring. A reference to the table has been included in the
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appropriate subsection of Section 7.

Section 7.2, and applicable subsections of Section 7.3, Findings to Question A - Renove
the last sentence in all deternminations that states the renedy will be "nore
protective". Renedies are either protective or they are not. It may be nore appropriate
to state the remedi es are expected to be protective when renedial actions are conplete
for source soils.

Response: The text has been changed to read "The groundwater remedy is expected to be
protective of human health and the environnent when soil RA activities are conpleted at
the site" for sites still requiring Soil renedial actions. For sites with soil RA
activities conpleted, the statement was change to read " The groundwater remedy is
protective of human heal th and the environnent.

Section 7.2, 7.3, and 7.4, Findings to Question C, |last sentence - Mdify the sentence
to state, "Controls adequately prevent exposure to groundwater within the Gvz. "

Response: The | ast sentence to Question C for each site has been changed to read
"Control s adequately prevent exposure to groundwater within the GVZ".

Page 7-23, Section 7.3.2.1, paragraph 1 - Provide an explanation for the sporadic
detections of various explosive contamnants if possible.

Response: Recent sporadic detections for expl osive conpounds at Site Mb can be

attributed to SOU RA activities conducted at the site during 1999 and di sturbance of
soi | during redevel opnent construction activities. Additional explanation has been
added to the text of the report.

Page 7-23, Section 7.3.2.1, paragraph 2 - Please clarify why a concentrati on versus
tinme plot was generated for TNT and not generated for 2,6-DNT. 2,6-DNT was detected at
a concentration about 100x greater than its RGin 1988 and was still detected above the
RG in 2001, while TNT was detected at a concentration of about 2x its RGin 1988 but
was not detected after 1988.

Response: A concentration versus tinme plot for 2,6-DNT for nmonitoring well MA207/ MR2O7R
at Site Mb has been added to the report as Figure 6- 12. In addition, the exponenti al
curve's slope and y-intercept were used to estimate a cleanup tine for 2,6-DNT at Site
Mb. This information has been added to Table 6-1; Summary of G oundwater Trends:
Estimated d ean-up Times. The estimated cal cul ated clean-up time for 2,6-DNT for
nonitoring well MAR07R is two years or in the year 2006.

Page 7-23, Section 7.3.2.1, paragraph 2 - The text states TNT shoul d have degraded to
|l ess than RGs by 1992. Describe in the text whether or not this is the case.

Response: The text has been revised to indicate that TNT has not been detected at
nonitoring well MAR07R at Site Mb since 1988.

Page 7-24, paragraph 2 - darify whether or not the findings in this paragraph (no well
pairs to deternine vertical gradients and not enough water table wells to calculate the
hori zontal gradient and linear velocity) represent a data gap. Provide any
recommendations in Section 9.0.

Response: The | ack of vertical and horizontal gradient data for Site Mo is not a
concern. Because Site Mb is located just North of Gant Creek in a | ow topographic
setting, vertical gradients in this area are |ikely upward. Horizontal gradients are
not expected to be nuch different fromthose at surrounding sites. Unconsolidated
deposits are rather thin at Site Mb. Depth to bedrock ranges from10 to 17 feet bel ow
ground surface at Site Mb and depth to water ranges from10.7 to 11.5 feet bel ow ground
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surface. The lack of water table wells is due to very little saturated unconsolidated
deposits present at the site. The Silurian dolomte has denonstrated consi stent
hydraul i ¢ conductivities and linear flow velocities at surrounding sites. Additional
expl anati on has been added to the text of the report.

Page 7-28, end of Chemistry section - It is difficult to draw concl usions about the
groundwat er renediation at Site M6 because several statistical evaluations are
presented with various, sonetinmes potentially contradictory, results. Provide

addi tional information synthesizing the various sets of results

Response: Additional text clarifying groundwater conditions at Site M6 have been added
to Section 7.2.3.1.

Page 7-29, last paragraph - The text states the nodel predicts the maxi mum predicted
di stance of the 2, 4- DNTRG exceedance downgradi ent of well MAR12R is beyond the G
boundary, but provides rationale why this is considered an overestimati on. Di scuss
whet her there is a need to sanple the area near the TNT ditch and the wetl ands, which
is the nost likely area to be inpacted from groundwater contam nation downgradi ent of
MA212R. Provi de any recommendations in Section 9

Response: TNT ditch has been sanpl ed sem -annually for surface water since the
inception of the LTM Program No RG exceedances have occurred for expl osive conpounds
in fact, only biodegradation byproducts 2a, 4,6-DNT and 4a, 2,6-DNT of TNT have ever
been detected, in addition, monitoring wells MAL23R and MAL62R downgr adi ent of MR12R
have not had detections of explosives. Please note that renedial activities are being
conducted on the TNT ditch in 2004 and rmay have an effect on sanpling results

Page 7-34 - Discuss the results for sulfate at Site M8 wells MAB60 and MAB61 in the
appl i cabl e sections and provide and determne if the exceedance effects the answers to
Questions A, B, and C. Provide any reconmendati ons for additional sanpling in Section
9

Response: The sulfate detections referenced at nonitoring wells MAB60 and MAB61 at Site
MB occurred during 1992 and 1994. Monitoring wells MAB60 and MAB61 have been destroyed
The wells were located in Acid Area 3 near the forner oleumplant in the northeast
portion of Site MB. Raw sul fur was readily apparent throughout this area. Surficial

sul fur was likely the source of sulfate detections at Site MB. Surficial sulfur was
renmoved prior to signing the POST for Site MB. Sulfur is not a regulated waste, and was
not identified in the ROD as a COC. Sul fate RG exceedances at Site M3 have been
identified as an issue in Section 8 and a recomendation to sanple repl acenent wel |
MMB61R for sul fate has been nade in Section 9 of the report. Resanpling of MAB61R will
deternmine if elevated levels of sulfate still exist in that area

Pl ease refer to response nunber 13 for information regardi ng background | evel s of
sulfate present in groundwater in the vicinity of JOAAP. Because such high
concentrations of sulfate exist in background wells (up to 15,000 ng/L) the answers
to questions A B, and C are not affected

Page 7-37, paragraph 2 - D scuss whether the |ack of bedrock wells at Site M3
represents a data gap, and provi de any recommendati ons in Section 9.

Response: CQurrently there are four bedrock wells at Site M 3. Replacenent well
activities during January 2004 resulted in the installation of two bedrock wells (MAB62
and MMB64) and two previously installed bedrock wells (MAB21 and MAB22) still exist at
Site ML3. In addition, conbined well MAB50 is also partially screened in bedrock. The
bedrock wells have sufficient spatial distribution so as to produce a representative
potentionetric surface map for the site. In addition, numerous bedrock control points
exist at Site M6 near the eastern boundary with Site ML3 (MR13R MAR15R MAB08, MAB14,
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MAB15, and MAB1OR). Additional explanation has been added to the text of the report.

Page 7-39, Hydrogeol ogy - Discuss whether the lack of water table wells at Site M3
represents a data gap, and provide any reconmendati ons in Section 9.

Response: Depth to bedrock ranges from2 to 10 feet bel ow ground surface (BGS) at Site
MB and depth to water ranges from approxi mately 9 to 12 feet BGS. As illustrated in

Fi gures 7-24 and 7-25, unconsolidated deposits are rather thin at Site M3. The |ack of
water table wells is due to the very little saturated unconsolidated deposits present
at the site. Installation of wells strictly as water table wells at Site M3 woul d not
be practicable. Therefore, the lack of water table wells at Site M3 does not represent
a data gap. Additional explanation has been added to the text of the report.

Page 7-40, Section 7.4.2 - This section shoul d discuss the exceedance of sulfate in
nmonitoring well MAB31 at Site MLO and di scuss whether a data gap exists. Provide any
recommendati ons regarding this data gap in Section 9.

Response: No data gap for sulfate exists for Site MO. According to Table B-I (Sanple
Cross Reference and Anal ytical Schedule) of the Fall 1999 GOU Annual Report, sulfate
sanpl es were collected at Site M on Novenber 3, 1999. No record of sulfate sanples
being collected at Site MO during Novenber 1999 exists. Table B-I does indicate that a
sanpl e was collected fromwell MAB31 at Site M, but there is no nmonitoring well MAB31
at Site M. Further research into the msnoner indicated that no sanple was listed for
well MA231 at Site M in Table B-1. Wiile checking the data base output, it was noticed
that a detection for sulfate of 29,200 ng/L was al so reported for nmonitoring well MA231
at Site M on Novermber 3, 1999. It is apparent that while hand entering anal yti cal
results in to the data base that the result for sulfate was entered twi ce, once for
nonitoring well MA231 at Site M and for nonitoring well MAMB31 at Site MIO. Table G 3
has been updated to reflect no sulfate sanple was collected at nonitoring well MAB31 at
Site MLO. This conclusion is validated because sul fate has never been a contam nant of
concern at Site MO. In addition, nonitoring well MM31 was sanpled during July 1998 as
part of the baseline sanpling conducted for GOU RDY RA Wor kpl an preparation. Sulfate was
not detected at MAB31 during July 1998 and the nethod reporting linit was 1.0 ng/L. A
recomendati on to sanple MAB31 for sulfate could be nade but the well has been
abandoned.

Evi dence exists that errors do occur in the data base used to generate tables for the
QU First Five-Year Review Report. Data base errors |ikely exist because data was hand
entered fromhistoric data tables, not electronic data deliverables (EDDs) fromthe

anal yzing | aboratory. Resources and tinme were not available at the time of report
preparation to alleviate errors in the data base. Wen errors have been found, the data
base has been updated. It should be noted that the data base conpiled for the GU is
not incl usi ve.

Page 7-40, Findings of Question A - Mdify the last sentence to state the renedy is
protective.

Response: The | ast sentence in findings of Question A have been changed to reflect that
the remedy is protective of hunman health and the environnent.

Section 8.0 - Provide a recommendation for the issue identified for Site M.

Response: A recomendation of sanpling nonitoring well MM24R at Site M/ for VOCs has
been added to Section 9.

Section 8.0 - Include the destruction of monitoring wells by redevel opnment activities
as an issue and identify any related issues (lack of proper closure). Provide
recommendati ons to resol ve the issues.
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Response: Destruction of monitoring wells by redevel opnent at transferred properties
has been added to Section 8 as an issue. The issue of not having wells properly
abandoned and the potential for the wells to act as conduits for residual or future
contami nati on has been enphasi zed. Reconmendati ons have been nade in Section 9 of the
report. Al so see response to comment EPA-37

Page 9-4, Section 9.1.4, paragraph 1 - The text states no bedrock wells are | ocated
near the plume at Site L14. Only two bedrock wells are shown on Figure 7- 36, so it is
uncl ear how accurately the potentionetric surface map can be drawn. D scuss whether a
data gap exists and provide any reconmendations to resolve it.

Response: Mnitoring well MM40 was al so used in constructing the potentionetric
surface map for Site L14. Wiile nonitoring well MAM40 is a conbined well (screened
across overburden and bedrock), the overburden in which the well is screened consists
of cohesive (tight) soils and a discontinuous sand unit. Therefore, the groundwater

el evation denonstrated at MAM40 is likely representative of the bedrock unit.
Contouring of three control points should produce a representative groundwater flow
direction. Cross-sections for Site L14 indicate that a continuous sand unit exists
across the site. A continuous clay unit underlies the sand and bedrock exists bel ow t he
clay. Dissolved contam nants are likely follow ng the higher perneable sand unit, while
the clay restricts vertical mgration. According to Figure 7-8, the clay unit does
pinch out in the vicinity of nmonitoring wells MAB03/ MA604. Upward vertical gradients
have been denonstrated at well nest MA503/ MA604 t hroughout LTM activities at the site
(Table 7-3). The upward vertical gradients would likely limt downward vertica
nmovenent. In fact, no detections of explosive conpounds have occurred at nonitoring

wel I's MAB03/ MAB04 since their inception during 1999.

Page 9-7, Section 9.2.5 - Appendi x C shows concentrations of sulfate exceeded the RGin
nonitoring wells MAB60 and MAB61 at Site MB. These wells (or replacenent wells) should
be added to the | ong-term groundwater nonitoring program

Response: Monitoring wells MAB60 and MAB61 have been destroyed. Mnitoring well MAB61
was replaced in 1998. The el evated | evel of sulfate at MM60 and MAB61 have been added
to Section 8 as an issue and a recommendation to sanple nonitoring well MA61R for

sul fate has been added to Section 9 of the report.

Page 10-1 - Renove the | ast sentences regarding the proposed LTM progranms fromthe
protectiveness statenents.

Response: The | ast sentence regardi ng proposed changes to the LTM Prograns have been
renmoved from Section 10 and the First Five-Year Review summary form

Table 6-2 - The 1/yr decay rate (1.46E-01) shown for monitoring well MM12 at Site L3
is incorrect. Based on the 1/day decay rate of |.0E-04, the 1/yr rate appears to
require correction to 3.66E-02. Revise the table and appendi x sheet accordingly.

Response: The reported value of |.0E-04 1/day for the decay rate was incorrect. The
val ue has been changed to 4.0E- 04 1/day. The reported decay rate of 1.46E-01 1/yr was
correct. Site L3 nonitoring well MM12 first order decay rate constant cal cul ation
sheet has been updated in Appendix E. Table 6-2 required no changes.

Figures, Site Features Maps - The information shown on Figures 3-3 through 3-9 is al so
shown on the corresponding water table and potentionetric maps; therefore, Figures 3-3
t hrough 3-9 can be renoved.

Response: Figures 3-3 through 3-9 have been renoved fromthe report. The title of the
water table map for each site has been changed to reflect the map as Site
Feat ures/Water Table Map. Figures 3-10 and 3-11 have been renarmed Figure 3-3 and 3-4.
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Appendix G Site L2, MMO04 - The vertical dispersivity value is shown as 3.3 feet
(which is actually larger than the transverse dispersivity value of 3.2 feet). If the
plume length is entered into the spreadsheet, the vertical dispersivity value should
result as 0 (note, it may be necessary to click the restore fornulas button).

Response: See response to comrent EPA-63

Appendix G Site M6, MA212R - The horizontal, transverse and vertical dispersion input
val ues on the MA212R BI OSCREEN i nput sheet are 55.4, 5.5, and 15 feet, respectively.
The data input summary indicates that the |ongitudinal and transverse dispersion val ues
were entered automatically by Bl OSCREEN once the estinmated plune | ength (10,000 feet)
was assigned, and that the vertical dispersivity is an estinmated val ue. However, the
vertical value shown on the input screen is incorrect. The vertical dispersivity value
shoul d have been 0, based on |ongitudinal and transverse dispersivities of 55.4 and 5.5
feet. It is not clear how the 15 foot vertical dispersivity value was derived, as it
does not conformw th any of the dispersion relationships programmed into Bl CSCREEN. | f
a vertical dispersivity value of 0 is used in the nodel, the 900 foot first order
concentration woul d be 452 ug/l instead of 4.4 ug/l.

Response: For the BI OSCREEN nodel runs in the five-year review report, the sane input
paraneters were used as in the GOU RD RA Wrkpl an except for changing the first-order
decay rate based on trend anal yses conducted as part of the five-year review Because
the BI OSCREEN nodel is calibrated to field observations, altering any one paraneter may
necessi tate nodi fying another paranmeter to conpensate. For exanple, reducing the
vertical dispersivity mght be balanced by allowing for retardati on. Because a specific
attenpt was made during the original nodeling to use the nost conservative inputs
avai | abl e, sone instances occur where predi cted RG di stances exceed the GWE boundaries
However, groundwater nonitoring data indicates that RGs are not exceeded outside the
GWs.
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4- NT 4 N trotol uene

ARARS Appl i cabl e or Rel evant and Applicabl e Requi renents
AST Aboveground Storage Tank

ATK Al l'i ant Techsystens, Inc.

ATV Al Terrain Vehicle

BETX benzene, toluene, ethyl benzene and total xylenes
BNSF Burlington Northern Santa Fe

BTAH Bi ol ogi cal Technical Assistance G oup
BTF Biotreatnent Facility

CERCLA Conpr ehensi ve Environment Response, Conpensation, and Liability Act
cni sec centineters per second

coc cont am nant of concern

cv coefficient of variation

cy cubi c yard

DNT Di ni trotol uene

BSD Expl anation of Significant Difference
FFA Federal Facilities Agreemnent

foc soi |l organi c carbon content

PCST Finding of Suitability to Transfer

FS Feasibility Study

[eY4 G oundwat er Managenent Zone

U G oundwat er Qperabl e Unit

GRU G oundwat er Renedi al Unit

HWX H gh Mel ting-Poi nt Expl osive

HRS Hazard Ranking System

I AC Il'linois Adm nistrative Code

| EPA Il'linois Environmental Protection Agency
JQAAP Joliet Army Amunition Pl ant

Kd soil/water partitioning coefficient

koc organi ¢ carbon/water distribution coefficient
LAP Load- Assenbl e- Package Area

LDR Land D sposal Restriction

LTM Long Term Monitoring

VEK net hyl et hyl ketone

MFC Manuf act uri ng Area

ngy/ kg mlligramper kil ogram

ng/ L mlligrans per liter

VBL nean sea | evel

MN Mont gonery Wt son

MAH MM Anericas, |nc.

n effective porosity

NB N trobenzene

NCP Nat i onal Contingency Pl an

NFA No Further Action

NPL National Priority List

oM Operation and Mi nt enance

aJ Operabl e Unit

Pb Aqui fer Bulk Density



PCB Pol y-chl ori nat ed Bi phenyl s

PCE Tet rachl or oet hene

PL Publ i c Law

PRG Prelimnary Renediation Goals

PVC pol yvi nyl chloride

QA Qual ity Assurance

Q Quality Control

R&D Research and Devel opnent

RA Renedi al Action

RAB Restoration Advi sory Board

RAO Remedi al Action bjective

RCRA Resour ce Conservation and Recovery Act

RD Remedi al Desi gn

RDX Royal Denolition Explosive

RED- OX Reduct i on- Oxi dati on Potenti al

Rf retardation factor

RG Renedi ati on Coal

RI Remedi al | nvestigation

ROD Record of Decision

SsQU Soi|l Operable Unit

SRU Soil Renedial Unit

SVQCs sem -vol atil e organi ¢ conpounds

TAT 2,4, 6-Tri am not ol uene

TCE Tri chl oroet hene

TCLP toxicity classification | eaching Procedure
TERC Total Environnental Restoration Contract
THF Tet r ahydr of uran

TNB Trinitrobenzene

TNG 1,3,5-Trinitrobenzene

TNT 2,4,6-Trinitrotol uene

ug/ L m crograns per liter

USAGE United States Arny Corps of Engineers
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USAEHA United States Arny Environnental Hygi ene Agency
USATHANVA United States Arny Toxi ¢ and Hazardous Materials Agency
USDA United States Departnment of Agriculture
USEPA United States Environnental Protection Agency
USGS Uni ted States Geol ogi cal Survey

usT under ground storage tank

UXO unexpl oded or dnance

VQOCs vol atil e organi ¢ conpounds

VES Wat erways Experinment Station



EXECUTI VE SUMVARY

The remedy for the Groundwater Qperable Unit (GOU) at the Joliet Army Amunition Pl ant
(JOAAP) is nonitored natural attenuation of contam nated groundwater. The trigger date for
this Five-Year review was the initiation of construction activities at Site M on May 5,
1999.

The assessnent of this Five-Year review found that the remedy is conplying with the
requirenents of the Record of Decision (ROD). One Explanation of Significant D fference (BSD)
was i ssued to extend the G oundwater Managenent Zone (GVEZ) at Site M - Southern Ash Pile.
The action was taken in order to prevent potential groundwater withdrawal s fromoutside the
currently established GW borders at Site M. The difference in scope associated with the GW
border change included the reassi gnnent of early warning and conpliance wells. Perfornmance of
the remedy has been positively affected by the change in the GVZ boundary.

During the first five-year review period for the GOU, final closure was approved for Site
MLO - Tol uene ASTs, reducing the total nunber of sites in the GOU from12 to 11. As the
remedy continues in the second five-year review period, additional sites will be proposed for
closure as renedial goals (RGs) are achieved.

The remedy renains protective of human health and the environment and will be conpl ete when
groundwat er cl eanup goal s are achi eved through nonitored natural attenuation. Soil Operable
Unit (SQU) renedial action (RA) activities, which include soil source renoval, will likely
decrease the timeframe needed for the nonitored natural attenuation renedy to achieve
groundwat er cl eanup goal s.



Fi ve- Year Revi ew Summary Form

S| TE | DENTI FI CATI ON

Site name: Joliet Arny Amunition Plant - Manufacturing (MFC) Area
- Load- Assenbl e- Package (LAP) Area

EPA 1D 1L7213820460 ( MFC Area)
1 L0210090049 (LAP Area)

Region: 5 State: IL Cty/County: WIimngton /WII

NPL status: O Final G Deleted G Qther (specify)

Renedi ati on status(choose all that apply): O Under Construction O Cperating O Conpl ete

Miltiple Qperable Units (QUs)*? O Yes G No

Construction conpletion date: NA

Has site been put into reuse? O Yes G No

REVI EW STATUS

Lead agency: G EPA G State G Tribe O Ot her Federal Agency: US Arny

Aut hor nane: Mark D. Pauli

Aut hor title: Hydrogeol ogi st Author Affiliation: MM, USACGE
Cont r act or

Revi ew period**: 5/5/1999 to 5/4/2004

Date(s) of site inspection:
G oundwater QU sites were inspected during the Fall 2003 groundwater nonitoring
event conducted during Cctober 2003

Type of review

O Post- SARA G Pre-SARA G NPL-Renoval only
G Non-NPL Renedial Action Site G NPL State/ Tribe-Iead
G Regional Discretion

Revi ew nunmber: O 1 (first) G 2 (second) G 3 (third) G Qher (specify)

Triggering action:

O Actual RA Onsite Construction at SRU (Site M)
G Construction Conpletion

G O her (specify)

G Actual RA Start at OU#

G Previous Five-Year Review Report

Triggering action date (from WasteLAN): 5/5/1999

Due date (five years after triggering action date): 5/4/2004

* ["QU' refers to operable unit.]
** [Revi ew period should correspond to the actual start and end dates of the Five-Year
Review in Waste LAN.]




Fi ve- Year Revi ew Summary Form cont' d.
| ssues:

Al Sites - Numerous wells are experiencing drawdown whil e conducting | owfl ow sanpling because the
aqui fer cannot produce water at a rate equivalent to the purge rate (100 ni/mn). Because drawdown
is occurring at these locations, varying amounts of water fromthe standing water colum are being
sanpled. A snall-scale study is recoomended to determine if wells experiencing drawdown are

provi ding representative groundwater sanples. About 10 to 20% of the wells which exhibit drawdown
shoul d be sanpl ed using | owfl ow sanpling techni ques and conventional sanpling by bailing or punping
dry and then collect sanples within 24 hours of sufficient recharge. The sanples shoul d be coll ected
during the sane sanpling event for best conparative analysis. Relative percent differences (RPDs)
shoul d be cal cul ated between the two anal yses to determne if the sanpling technique should be
altered for wells exhibiting drawdown during | owflow sanpling.

Site M - In plune and early warning nonitoring wells downgradi ent of the ash pile are exhibiting

i ncreasing concentrations of sulfate. SRU6 soil renmoval is the proposed renedy at Site M. Since ash
is in contact with groundwater at this site, renoval of the waste shoul d reduce contam nant | oadi ng
to the groundwater. RA activities are scheduled to occur during fiscal year 2008. To date, no
confirmed RG exceedances for sulfate in groundwater or surface water have occurred since expandi ng
the GWZ.

Site Mb - Surface water sanple | ocation SWET no | onger receives surface water fromSite M. Surface
water now runs to a large sedimentation basin southwest of the site due to redevel opnent of the area
surroundi ng Site Mb. Sanpling at SWET should be discontinued. Sanpling of the sedinentati on basin
shoul d be conducted for explosives.

Site M6 - The ROD indicates that cadm umwas detected at a concentration greater than the RG (5
ug/L) at nonitoring well MM23 at Site Mb during 1982. No additional sanpling for cadm umat MM23R
(replacenent well) has occurred since 1982.

Site M/ - PCE was detected at a concentration of 3.6 ug/L at nonitoring well MAM24R during Decenber
1998. PCE exceeded the RG at well MAM24 during Novenber 1985. Monitoring well MM24R has not been
sanpl ed for VOCs since Decenber 1998.

Site MB - Sulfate exceeded the RG at nonitoring wells MA60 and MAB61 during 1992 and 1994. Both
nmonitoring wells have been destroyed. Monitoring well MA61 was replaced in 1998. Mnitoring well
MMBB61R wi || be sanpled for sulfate if the well is still functional.

Site ML3 - Seven nmonitoring wells were danaged or destroyed during redevel opment activities at Site
M 3. Four of the original wells could not be properly abandoned because they could not be | ocated.
Wl I's not properly abandoned could create conduits for residual or future contam nation. Measures
need to be inplenented to ensure that sites undergoing land transfer do not have nonitoring networks
damaged by redevel opnent activities.

Transferred Properties - Interviews were not conducted with new owners, operators, or managers of
transferred property to determine if new site operations are conpliant with institutional controls
set by the ROD. Additional information could be obtained regarding possible changes to assunptions
regarding receptors and if evidence of additional contam nation have been identified. In addition,
provi sions should be made to protect nonitoring wells fromdestruction on transferred properties.

Recommendat i ons and Fol | owup Acti ons:

Recommendations for issues identified in Section 8 of this report include performng a field study
to determine if nonitoring wells exhibiting drawdown during | owflow sanpling provide representative
groundwat er sanples. Mnitoring wells screened in cohesive silt and clay soils can not produce water
equal to the punping rate (100 mL/min) recommended for lowflow sanpling. It is unknown if the water
quality of stagnant water located in nmonitoring well riser pipes is being affected by exposure to

at mospheric conditions (i.e. riser open to the atnosphere). It is evident that sone of this water is
bei ng sanpled in wells exhibiting drawdown during | owflow sanpling. In an effort to deternmine if
these sanples are representative of actual groundwater conditions, it is proposed that a defined
nunber of wells be sanpled using | ow flow techniques and be purged dry using a bailer or punp and
sanpl ed when sufficient recharge required for sanpling occurs. Mnitoring wells that historically
have had detections are preferred for the field study. A conparison of analytical results should be




made to determne if sanpling technique should be altered for wells exhibiting drawdown while
| owf | ow sanpl i ng.

Addi tional follow up actions include:

e Continuation of sem -annual nmonitoring at Site M due to an increasing trend for sulfate at
sone site nonitoring wells.

e Transfer the surface water sanple |ocation SWET fromits present |location to the new
sedinentation basin located in the west central portion of Site Mo and continue to anal yze
for explosives.

e Sanple nonitoring well MAL23R at Site M6 for dissolved cadni um
e Sanple nonitoring well MAL24R at Site M7 for VCCs.
e Sanple nonitoring well MAB61R at Site MB for sulfate.

e For Site M3 and other transferred properties, performinterviews wth new owners,
operators, or nanagers to ensure deed restrictions are being followed and institutional
controls inplenented at the sites are still effective.

Monitoring wel |l MM24R shoul d be sanpled for VOCs over two consecutive sanpling events. If no
detections for VOCs occurs, the need for further sanpling should be eval uated.

The sane sanpling schene should be followed for sedinmentation sanpling at Site M5 for expl osives.
The sedi mentation basin is also the new surface water conpliance point for the site since

devel opnent activities have altered the flow of surface water. This surface water |ocation is to be
sanpl ed until groundwater and surface water RGs for expl osives have been net and site M5 is closed.

Interviews should be performed with new owners, operators, or managers of transferred properties.
Interviews should be performed to allow for collection of any new informati on regarding site
operations, evidence of contam nation or possible changes to assunptions regardi ng receptors.

Seven nonitoring wells were recently damaged during redevel opnent activities at Site ML3. Four coul d
not be properly abandoned and could potentially create conduits for residual or future

contam nation. Land transfer docunentation includes an acknow edgenent form signed by | andowners
that nmonitoring well networks nmust be protected. In addition, |and use restrictions and covenants
and nonitoring well restrictions and covenants for the property are specifically addressed in the
deed. Language coul d be included that specifies consequences for not meeting deed requirenents.

The Arny and USAGE are responsi ble for groundwater and surface water sanple collection. MMH is
currently under contract with the USAGE to coll ect groundwater and surface water sanples at GRUs
identified in the ROD. | EPA and EPA are the agencies with oversight authority. Proposed foll ow up
actions should be initiated during the Spring 2004 nmonitoring event.

Protectiveness Statenent(s):

The remedy for GRUL remains protective of human health and the environnent. Threats at the sites are
bei ng addressed through nonitored natural attenuation and inplenentation of institutional controls.
SQU RA activities will likely reduce the predicted clean-up tines required for contamnant levels in
groundwater to drop bel ow RGs. The renmedy for GRU2 renmins protective of human health and the
environnment. Threats at the sites are being addressed through nonitored natural attenuati on and

i mpl enentation of institutional controls. SOU RA activities have recently been conpleted at sites M5
(1999) and M7 (2001). Site Mo RA activities will |ikely be conpleted during the 2004 construction
season. SOU RA activities will likely reduce the predicted clean- up tines required for contam nant
levels in groundwater to drop bel ow RGs. RAGs in the ROD have been fulfilled for Site M5 based on
anal ytical results fromthe |ast three seniannual nonitoring events.

Threats at Site M3 have been addressed through nonitored natural attenuation and inplenentation of
institutional controls. The renedy for Site MB renmins protective of human health and the
environnment. RAGs set in the ROD will be fulfilled when SQU RA activities are conducted at the site.
Al of the RAGCs set in the ROD for Site MO have been net and is protective of human health and the
environnment. The Final Site MO O osure Report was subnmitted in March 2003.

Q her Comment s:




1. 0 | NTRODUCTI ON

The purpose of the five-year reviewis to deternine whether the renmedy at the site is
protective of human health and the environnent. The nethods, findings, and concl usions of
reviews are documented in Five-Year Review reports. In addition, Five-Year Review reports
identify issues found during the review, if any, and recommendations to address them This
revi ew focuses on the protectiveness of renedial actions at the Manufacturing (M-C) and Load-
Assenbl e- Package (LAP) Areas, National Priority List (NPL) sites. These areas conprise the
former Joliet Army Amunition Plant (JOAAP), located in Wlmngton, Illinois (Figure 1-1).

MAH Arrericas, Inc. (MAMH) prepared this Five-Year Reviewreport for the U S. Arny on behal f of
the United States Arny Corps of Engineers (USAGE), Louisville District. The US. Arny is the
| ead agency conducting this review MM has been contracted to provide renedi ati on services
under Total Environmental Restoration Contract (TERC) DACW27-97-D-0015. This Five-Year Review
report was prepared pursuant to the Conprehensive Environnmental Response, Conpensation, and
Liability Act (CERCLA) Chapter 121 and the National Contingency Plan (NCP). CERCLA Chapter
121 states:

If the President selects a renedial action that results in any hazardous substances,
pollutants, or contam nants renmaining at the site, the President shall review such
remedi al action no |less often than each five years after the initiation of such
remedi al action to assure that human health and the environment are being protected by
the remedial action being inplenented. In addition, if upon such reviewit is the
judgenment of the President that action is appropriate at each site in accordance with
section [104] or [106], the President shall take or require such action. The President
shall report to the Congress a list of facilities for which such reviewis required,
the results of all such reviews, and any actions taken as a result of such reviews.

This requirenent is further interpreted in the NCP; 40 CFR Chapter 300.430(f)(4)(ii) states:

If a renedial action is selected that results in hazardous substances, pollutants, or
contami nants renaining at the site above levels that allow for unlimted and restricted
exposure, the | ead agency shall review such action no | ess often than every five years
after the initiation of the selected renedial action.

MAH conducted the five-year review of the remedy inplenented for the G oundwater QOperable
Unit (GOU) at the MFC and LAP Areas of the JOAAP in Wlnington, Illinois. This review was
conducted for the time period of May 5, 1999 through May 4, 2004. This report docunents the
results of the review

This is the first five-year review for the GOU. The triggering action for this statutory
reviewis the initiation of the construction of the soil stockpile area at Site Md on May 5,
1999. The five-year reviewis required due to the fact that hazardous substances, pollutants,
or contaminants remain at the site within the GOUs at JOAAP above levels that allow for
unlimted use and unrestricted exposure.

A separate Five-Year Review report is being prepared on behal f of the USAGE by MM for the
Soil Qperable Unit (SQU) at JOAAP. The SQU five- year review will enconpass the sites at
JOAAP where soil renediation has been conducted since the initiation of the construction of
the soil stockpile area at Site MA on May 5, 1999. Soil renediation has been inplenmented at
JOAAP to address Contaninants of Concern (COCs) present as a result of historical activities
at JOAAP. Details pertaining to the status of the selected remedies and the revi ew process
for the SQU will be nade avail abl e by USAGE upon conpl eti on of the Five-Year Review report.



2.0 SI TE CHRONOLOGY

The site chronol ogy begi ns when JOAAP was constructed during Wrld War

Il to manufacture,

| oad, assenbl e, pack and ship bonbs, projectiles, fuses and suppl ementary charges. The
chronol ogy ends at the tine this report was prepared. The following table provides the

conmplete list of site events.

Event

Dat e

The JOAAP was constructed to manufacture, |oad, assenbl e,
pack and ship bonbs, projectiles, fuses and suppl enentary
char ges.

During Wrld Var [1

Production of explosives halted; sulfuric acid and anmmoni um
nitrate plants | eased out; other production facilities put
in |ayaway status.

1945

Producti on of expl osives reactivated.

Korean and Vi et nam Wars

G adual decrease in production of explosives during the
Vi et nam War, then stopped conpl etely.

1977

U S Arny Environnental Center (AEC) conducted
Instal |l ati on Assessnent and reported potenti al
environnental inpacts at former industrial areas.

1978

Install ation Restoration Survey conducted by Donohue and
Associ ates and included soil, groundwater, surface water
and sedi ment sanples at MFG and LAP areas.

1981- 1982

Phase Il investigation conducted by Donohue and Associ at es
for additional data on previously sanpled sites at MG and
LAP to assess off-site inpacts. No off site contam nation
identified.

1983

Uni royal (JOAAP' s operating contractor) conducted a
renedi al action to renove contam nated surface water and
sedi ments from Red Water Lagoon at M.

1983- 1985

Pre-renedi ati on sanpling at the Red Water Lagoon by
Donohue.

1983

Post -renedi ati on sanpling at the Red Water Lagoon by
Donohue.

1985

U S Arny Environnental Hygi ene Agency perforned
groundwat er sanpling at selected existing nmonitoring wells.
This was part of JOAAP's Resource Conservation Recovery Act
(RCRA) groundwater nonitoring programat Site M 3 and Red
Wat er Lagoon at site M.

1983- 1985

MG Area at JQAAP proposed for listing on NPL.

1984

LAP Area at JQOAAP proposed for listing on NPL.

1985

G oundwat er and surface water sanples collected from
previously sanpled sites in the MFG and LAP Areas.

1985 and 1986

Danmes and Moore presented groundwater and surface water 1986
data in a Site Assessment Report which di scussed

feasibility and need for renediation.

Final NPL Listing for MG at JOAAP. 1987




Event

Dat e

Dames and Moore conducts Phase | and Phase || Renedi al
Investigations (RIs) at MFG Area. Eighteen study areas
identified for investigation.

1988-1993

Final NPL Listing for LAP at JOAAP.

1989

Federal Facilities Agreement (FFA) between the Arny, United
States Environnental Protection Agency (USEPA), and
Il'linois Environmental Protection Agency (I|EPA) under
CERCLA Section 120 and RCRA Sections 6001, 3008(h), and
3004(v). The FFA was to ensure investigations and

remedi ati on woul d be conduct ed.

1989

USAGE i nvesti gated underground storage tanks (UST' s) at
JOAAP. (One hundred seven USTs were identified, inventoried,
and eval uat ed.

1989

Most USTs identified by USAGE were renoved.

1989-1993

Danes and Mdore conducts Phase | and Phase || Remedi al
Investigations (R's) at MFG Area. Eighteen study areas
identified for investigation.

1989- 1993

Dames and Mbore conduces Phase | and Phase Il R's at LAP
Area. Thirty-five study areas were investigated.

1991-1994

United States Arny Center for Health Pronotion and

Prevent ative Medicine (CHPPM conducted ecol ogical risk
assessnents to evaluate if site contami nation is inpacting
ecol ogi cal receptors.

1993- 1996

Basel i ne Ri sk Assessnments conducted by Danmes and Moore to
quantify the potential human health risks posed by
contanmi nation identified by the Ri's at the MFG and LAP
ar eas.

1994 and 1995

United States Arny CHPPM i ssues Phase | Ecol ogical R sk 1994
Assessnent Report.

Field Screening of soil for explosives. Results included in 1995
feasibility studies (FS).

United States Arny CHPPM i ssues Phase || Aquatic Ecol ogical 1996
Ri sk Assessment Report.

Prelimnary Renediation CGoals (PRGs) established based on 1996
the risk assessnments by OHM

USAGE excavated and di sposed of wastes at study area L2. 1996
USAGE renoved pol ychl orinated bi phenyl (PCB) switch boxes 1996
from MFG ar ea.

USAGE conducted a renoval action along Prairie Creek at 1996
Site L3.

Public Law 104-106 of Fiscal Year 1996 Departnent of 1996
Def ense Aut horization Act |egislated specific terns for

conveyance of JOAAP to various entitles.

USAGE performed interi mrenoval action at the southern ash 1997

pile at area M.




Event Dat e
USAGE excavat ed and di sposed of organics and PCB 1997
contani nated soil at area L6.
Separate FSs prepared for the G oundwater and Soil Qperable 1997
Units (QUs) for both the LAP (Danes and More) and MG
(OHV) areas.
Proposed Plan for SQU and Proposed Plan for GOU prepared by 1997

U S Arny to provide rationale for proposed renedies.

Proposed Plan for SOU and Proposed Plan for GOU presented
at a public neeting.

January 1998

Predesi gn Investigation activities including soil and
groundwat er sanpling at MFG and LAP areas by MM

1998

Record of Decision (ROD) for SOU and GOU at MFG and LAP
Areas is submtted by U S Arny

Cct ober 1998

Fi nal Renedi al Design/ Renedi al Action (RO RA) Wrkplan for
SQU and GQU subnitted by MNVto USEPA and EPA.

April 1999

InterimO&M activities conducted at Site M with cap
repl acenent with an inperneable plastic liner.

April 28, 1999

Start of Construction of Site M4 Soil Stockpile Area (SQU May 5, 1999
and GOU Renedi al Action Trigger (Start) Date)
RA activities by MVbegin at MG area Site M. July 7, 1999

RA activities by MNVWbegins at MG area Site M

July 16, 1999

Site M6 - Soil excavation has occurred intermttently at
the Site; however, biorenediation, confirmatory sanpling,
and di sposal performed al nost continuously.

1999 t hrough 2004

G oundwat er sanples collected fromidentified site wells in
the MFG and LAP Areas according to the RD RA Wrkpl an.

June t hrough Novenber

1999

RA Activities at Site Mo to renove SRUL and SRU3
contam nat ed soils.

Jul'y through Novenber

1999

Sem - annual G oundwater Mnitoring Report - Spring 1999 -
submtted to USEPA and EEPA.

Sept enber 1999

Leachate collection and di sposal activities begin at Site
M0 as part of |eachate control system O& Mactivities.

Novenber 1999

Thirty-six nonitoring wells abandoned in the MG and LAP
Areas. Abandonnent reports were submitted in the
Sem - annual G oundwater Mnitoring Report - Spring 2000.

Decenber 1999, field

activities.
Sept enber 2000,
reporting.

Ongoi ng soi |l bioremedi ati on for explosives at Site M.

1999 t hrough 2004

Annual G oundwater Mnitoring Report - Fall 1999 -
submtted to USEPA and | EPA.

January 2000

G oundwat er sanples collected fromidentified site wells in
the MFG and LAP Areas according to the RD RA Wrkpl an.

May and Cct ober 2000

Sem - annual G oundwater Mnitoring Report - Spring 2000 -
submtted to USEPA and | EPA.

Sept enber 2000




Event

Dat e

Submittal of Final C osure Report- Site M

Decenber 2000

G oundwat er sanples collected fromidentified site wells in
the MG and LAP Areas according to the RO RA Wrkpl an.

May 2001, sem -annual
event.
Cct ober 2001, annual
event.

Soi| excavation for biorenediation treatment for expl osives
fromSite M.

July through Cctober
2001

An enhanced tenporary landfill cap installed at Site M
Landfill to pronote run-off.

2001

Submittal of PCB Sites Final C osure Report. Sites L1, L7,
L8, L9, L10, and L17.

Decenber 2001

Annual G oundwater Monitoring Report - Fall 2000 -
submtted to USEPA and | EPA

March 2001

Twenty-si x nonitoring wells abandoned fromthe MG Area.
Docunentation is provided i n Sem annual G oundwat er
Moni toring Report - Spring 2001.

March to May 2001, field
activities.

Sept enber 2001,
reporting.

Sem - annual G oundwater Mnitoring Report - Spring 2001 -
submtted to USEPA and | EPA

Sept enber 2001

Ei ghteen nonitoring wells installed to replace previously
abandoned wells in the MG and LAP Areas. Documentation is
provided in the Annual G oundwater Mnitoring Report - Fall
2001.

Sept enber and Cct ober
2001, field activities.
April 2002, reporting.

G oundwat er sanples collected by MVNfromsite wells in the
MG and LAP Areas according to the RD RA Wrkpl an.

May 2001, sem -annual
event.
Cct ober 2001, annual
event.

Soi| excavation by MMH at Site M6 for biorenediation for
expl osi ves.

Jul'y through Novenber
2002

Annual G oundwater Mnitoring Report - Fall 2001 -
submtted to USEPA and | EPA

April 2002

G oundwat er sanples collected by MVfromsite wells in the
MG and LAP Areas according to the RD RA Wrkpl an.

May 2002, sem -annual
event.
Cct ober 2002, annual
event.

Ordnance and expl osives renmoved fromLAP Area Sites L11 and August 2002
L16.
Three sunps and one concrete outflow renoved fromLAP Site August 2002

L16.

Arseni c contam nated soil excavated from LAP Area L11,
confirmation sanples collected, soil disposed of at Laraway
Landfill in Elwood, Illinois.

Cct ober and Novenber
2002

Expl osi ves contami nated soil excavated by MMH at LAP Site
L16 for biorenediation review of groundwater results.

Cct ober 2002

Sem - annual G oundwater Mnitoring Report - Spring 2002 -
submitted to USEPA and | EPA.

Novenber 2002




Event

Dat e

Expl anation of Significant Difference (ESD) prepared by
USAGE for Site M nodifying the groundwater nanagement zone
(GvZ) boundaries was subnitted to the USEPA and | EPA.

February 2003

Site MO Final O osure Report submtted by MM

March 2003

Annual G oundwater Mnitoring Report - Fall 2002 -
submitted to USEPA and | EPA.

March 2003

G oundwat er sanples collected by MMH fromsite wells in the
MG and LAP Areas according to the RD RA Wrkpl an.

May 2003, sem -annual
event.
Cct ober 2003, annual
event

Agency approval s secured on the Final ESD for Site M.

May and June 2003

Sem -annual G oundwater Mnitoring Report - Spring 2003 -
submtted to USEPA and | EPA

Cct ober 2003

Submittal of Final C osure Report Site M.

Novenber 2003

Submittal of Final O osure Report Sites L11/L16.

Decenber 2003

Wl | abandonnment and repl acenent activities at Site M 3.
Docunent ati on included as Appendi x D of Fall 2003 GWNV
Report.

January 2004, field
activities
Reporting - on goi ng.

Annual G oundwater Mnitoring Report - Fall 2003 submtted
t o USEPA and | EPA

March 2004




3. 0 BACKGROUND

3.1 GENERAL SI TE BACKGROUND

This section describes the fundanental aspects of the site and provides a clear, succinct
description of site characteristics. The purpose of this section is to identify the threat
posed to the public and environment at the tine of the Record of Decision (ROD), so that the
performance of the remedy can be easily conpared with the site conditions the remedy was
intended to address.

3.1.1 Physical Characteristics

JOAAP is a fornmer Arny nunitions production facility |ocated on approximately 36 square niles
(23,542 acres) of land in WII County, Illinois. The site is |located approximately 3 mles
north of Wlmngton, Illinois, a comunity of approximately 5,134 residents. The JQAAP
property is divided into two main functional areas by a public highway: the MG Area, west of
Route 53, and the LAP Area, east of Route 53.

The MFG Area, covering approxinately 14 square miles (9,159 acres), is where the chem cal
constituents of nunitions, propellants, and expl osives were produced. The production
facilities were generally located in the northern half of the MG Area. In the southern half
of the MFG Area, there was an extensive expl osives storage facility.

The LAP Area, covering approxinmately 22 square mles (14,383 acres), is where nunitions were
| oaded, assenbl ed, and packaged for shipping. The LAP Area contained nmunitions filling and
assenbly lines, storage areas, and a demilitarization area.

The structural geology of northeastern Illinois, like nmost of the md- continental region, is
not conplex. JOAAP is situated on the Kankakee Arch, a broad structural high that separates
the Mchigan Basin to the northeast fromthe Illinois Basin to the south. The rock strata in

the vicinity of JOAP dip gently to the east at a slope of about 10 feet per nile (less than
1 degree), indicating that JOAAP is on the east flank of the arch.

The Sandw ch Fault Zone passes through the eastern portion of JOAAP. This is a najor regional
fault zone that has been mapped for 85 niles in a northwesterly direction fromWIIl County to
Qgl e County, Illinois.

Two gl aci al deposits have been identified at JOAAP: the Henry and the Wedron formations. The
Henry Formation underlies nost of the outwash plain in the central and western parts of the
MFG Area. It includes sandy and gravelly silts and distinct beds of sand and gravel, and is 5
to 25 feet thick. The Wedron Formation is extensive in the upland area east of the main part
of the MFG Area and continues across the LAP Area. This formation is a till conposed of
clayey silt with mnor sand. The conbi ned thi ckness of both Wdron and Henry formations is
generally less than 25 feet in the western part of the MFG Area. In the eastern part of the
MFG Area, the thickness increases to 60 to 70 feet.

G oundwater flowis generally westward fromthe upland area to the low |evel plain. The
potentionmetric surface across the facility ranges froman el evation of 610 to 530 feet MSL.
G oundwat er flow occurs in several aquifers identified beneath the site. The shal |l ow
overburden aquifer is conposed of glacial drift and is underlain by the Silurian Dolonite
aqui fer. Deeper bedrock aquifers are isolated fromthese shallow aquifers by the

| owper neabi lity shal e beds conprising the Maquoketa G oup, which is a regional aquitard.

Surface water drains either to the Des Pl ai nes or Kankakee Ri vers, whose confl uence is

adj acent to the western boundary of JOAAP. The LAP Area drains via several creeks and ditches
to the Kankakee Ri ver, whereas the MFG Area drains via several creeks, ditches, and storm
wat er conveyances to either the Des Pl aines or Kankakee Rivers. The Gant Creek basin and the
Prairie Creek basin cover approximately 70 percent of the installation (D odato et. al.,
1991). Studies of historical floods in the area by the U S. Ceol ogi cal Survey (USGS) and
100- year flood maps indicate that portions of the LAP Area are subject to flooding.



Dependi ng on the hydraulic conditions, the streans and creeks may either be net influent
(gaining) or effluent (losing) with respect to the shallow aquifers.

3.1.2 Land and Resource Use

JQAAP was constructed during World War 1. The production output varied with the demand for
muni tions. Al though the plant was used extensively during World War |1, all production of
expl osives halted in 1945. At that tinme, the sulfuric acid and ammoniumnitrate plants were
| eased out, and the remaining production facilities were put in |layaway status. The
installation was reactivated during the Korean War, and again during the Vietnam War.
Production gradual |y decreased until it was stopped conpletely in 1977. Since then, various
def ense contractors under facility-use contracts have utilized some areas of the
installation. In April 1993, JOAAP property was declared as excess by the Arny and is now
being maintained by a small staff under |iquidation status. The facility is no | onger capable
of expl osives production and i s undergoing transfer of use to other agencies and

organi zations in accordance with Public Law (PL) 104-106.

This law, entitled the Illinois Land Conservation Act of 1995, PL 104-106, Div. B, Title
2901- 2932, February 10, 1996, states that the Arny will transfer JOAAP | and to various
federal, local, and state jurisdictions. Transfer of land is occurring increnentally as it is

renmedi ated and is deened appropriate. As of January 2004, the distribution of JOAAP | and
through these incremental transfers is approxi mately 19,100 acres to the U S. Departnent of
Agriculture (USDA) for establishing the Mdewin National Tallgrass Prairie; 982 acres to the
Departnment of Veterans Affairs to establish a Veterans Cenetery; 455 acres to Wil County,
Illinois to establish the WII County Landfill; and 2026 acres to the State of Illinois to
establish two industrial parks.

3.1.3 Hstory of Contami nation

Due to the presence of contamination in both groundwater and soil at JOAAP, separate operable
units were established for each nmedia to address renediation objectives at the site. The GQU
consists of the sites where inpacted groundwater was identified (Figure 3-1). Site boundaries
are defined by groundwater managenment zones (GWVEZS) that were identified in the Record of

Deci sion (ROD), Soil and G oundwater Operable Units, Mnufacturing and Load- Assenbl e- Package
Areas (U . S. Arny, Cctober 1998). The GWEs defi ne boundaries in three-di nensional space that
enconpass i npacted groundwater at each site. The horizontal boundaries of each GW conpletely
contain the contam nant plumes identified at each site, including an appropriate buffer
allowing for potential plune mgration. These GWs include the glacial drift and shall ow
bedrock aquifers and are bounded vertically by the upper surface of the Maquoketa Formati on.

The sites within the GOU are grouped according to contam nant type and their geographic

| ocation. These groups are referred to as G oundwater Renediation Units (GRUs). Three GRUs
were identified in the ROD: two in the MFG Area and one in the LAP Area. Because the
Feasibility Study (FS) Reports for these areas were conpl eted i ndependently, their original
designations resulted in two GRUL designati ons and were subsequently reidentified in the ROD.
The followi ng table identifies each GRU (including the designations fromthe FS Reports), the
types of contam nation discovered, the study sites beneath which the groundwater plumes are

| ocated, and the primary contam nants present in the plumes.



Groundwat er Renedial Units (GRUs)

GRUs
GRUs Name (I'n FSs) Primary Contam nants of Concern Sites
GRUL Expl osives in GRULL Expl osi ves: 2,4-DNT, 2,6-DNT, TNB, TNT, L1, L2,
G oundwat er RDX, and NT L3, L14
GRU2 Expl osi ves and GRULIM Sul fate Expl osives: 2,4-DNT, 2, 6-DNT, ML, Mp,
O her Contam nants TNB, TNT, HWK, RDX, NB, DNB M, M,
in G oundwat er VQOCs: Tetrachl oroet hene (PCE) MB, ML3
Metal s: Iron, Antinony, Cadm um
GRU3 Vol atile Organic GRU2M Tol uene, Benzene MB, MLO
Compounds i n (Western
G oundwat er and
Central)

Note: The letters Mand L were added to each GRUin the third colum to differentiate
between MG and the LAP sites.

These GRU designations are inportant since the selected renmedies are directly tied to the
specific renedial units. However, in the case of groundwater, the selected remedy is the
same for the GRUs. Mnitored natural attenuation is identified as the renedy for the three
GRUs. The groundwater renmedy is also related to the source renoval renedy that is addressed
under the SQU. GQU nonitoring well networks and GWZ boundaries are depicted on Figure 3-2.

Because surface water was found to pose no risk to health and the environnent, it is not
addressed further as a contam nated nedi a. However, groundwater discharging to surface water
may occur and cause |ocalized detections of contam nants of concern (COCs) at certain sites
within the GOU.

A summary of initial responses at JOAAP, along with the general basis for taking actions at
JOAAP, is presented in the remainder of this section. Because residual soil contam nation
may be a source of groundwater inpacts, SQU information has been included to provide a
conpr ehensi ve expl anati on for GOU acti ons.

Site specific informati on describing physical characteristics, source(s) and history of
contami nation, initial response, and basis for taking action is presented in Section 3.2.

3.1.4 summary of Initial Responses

In 1978, the U S. Arny Environnental Center (USAEC, fornmerly the U S. Arny Toxic and
Hazardous Materials Agency or USATHAMA) conducted an Installation Assessment of JQAAP
(USATHAMA, 1978), which consisted of a records search and interviews with enpl oyees. This
docunent reported that environnmental inpacts mght be present at fornmer industrial areas and
| ocations where waste di sposal activities occurred.

In 1981 and 1982, an Installation Restoration Survey was conducted (Donohue and Associ at es,
1982). This study included sanpling of soils, groundwater, surface water, and sedi nent, and
identified the presence of contamination at nine study areas at the MG Area and ni ne study
areas at the LAP Area.

Subsequently, a Phase Il study was conducted in 1983 (Donohue and Associ ates, 1983) to gather
addi tional data on the previously sanpled sites at the MG and LAP Areas, and to evaluate the
potential for off-site inpacts. This investigation also included an assessnent of several
parcel s of land near the edge of the MG Area that were consi dered excess hol di ngs. No
off-site contanination was identified.

From 1983 t hrough 1985, a renedial action was conducted by Uniroyal (JOAAP s operating
contractor) at the Red Water Lagoon located at Site M/. The purpose of this remedial action
was to renove contam nated surface water and sediment fromthe | agoon. Follow ng the renoval
of contam nated surface water and sedinent, a clay cap was installed over the forner |agoon.
Pre- and post-renediati on sanpling docunmented the conditions before and after the renediation



(Donohue and Associ ates, 1983, 1985).

Bet ween 1983 and 1985, the U S. Arny Environnental Hygi ene Agency (AEHA; now U S. Arny
Center for Health Pronotion and Preventive Medicine, CHPPM perfornmed groundwater sanpling at
sel ected nmonitoring wells. The sanpling and nonitoring were perforned as part of JOAAP's RCRA
groundwat er nonitoring programaround a cl osed sanitary landfill located at Site M3, and the
af orenenti oned Red Water Lagoon at Site M.

In Novenber 1984, because of the presence of contam nation, the MFG Area of JOAAP was
proposed by the USEPA for listing on the NPL based on the Hazard Ranki ng System (MRS) score
of 32.08. The LAP Area was proposed for listing in April 1985 based on the HRS score of
35.23. Final listing on the NPL took place on July 21, 1987 for the MG Area, and March 31,
1989 for the LAP Area.

During 1985 and 1986, additional groundwater and surface water sanples were collected from
previously sanpled |locations at the MG and LAP Areas. The results were presented in an
assessnent report in which the need and feasibility of remediation in the study areas were
di scussed (Danes & Moore, 1986).

In 1989, the Arny, the USEPA, and the | EPA entered into a Federal Facilities Agreenent (FFA)
under CERCLA Section 120 and RCRA Sections 6001, 3008(h), 3004(u), and 3004(v) (USEPA, 1989).
The purpose of the FFA was to docunent that environnental inpacts at the site would be
investigated and that renedial actions would be taken to protect public health, welfare, and
the environnent. Al so during 1989, the USAGE conducted an investigati on of underground
storage tanks (USTs) throughout JOAAP (USAGE, 1989). A total of 107 USTs were identified,
inventoried, and eval uated for possible | eakage in accordance with USEPA regul ati ons. Mst of
the USTs were enptied and renoved as of 1993.

From 1988 t hrough 1993, Phase | and Phase Il Renedial Investigations (Rs) were conducted at
the MFG Area (Danmes & More, 1991, 1993). The Ris were perforned to identify the type,
concentration, and extent of contami nation throughout the MG Area. A total of 18 study areas
were identified for investigation, including the nine areas in the MFG Area first identified
and investigated during the Installation Restoration Surveys in 1981 and 1982. These reports
were anended by the deumPlant R Report (Danmes & Mbore, 1996) that was added as a
potentially contam nated area following the conpletion of the R reports.

From 1991 through 1994, Phase | and Phase Il R's were conducted at the LAP Area for the sane
purposes as the MFG Area investigations (Danes & More, 1993; 1994). A total of 35 study
areas were investigated, including the nine areas in the LAP Area first identified and
investigated during the Installation Restoration Surveys in 1981 and 1982.

These Rl reports for the MG and LAP Areas were suppl enented by baseline risk assessnents
conducted to quantify the potential hunman health risks posed by contam nation identified at
the study areas identified in the MG and LAP Areas (Danes & More, 1994; 1995). The
assessnents included an environnmental fate and transport assessnent, a toxicity assessnent,
an exposure assessnent, and a risk characterization.

From 1993 through 1996, the U S. Arny CHPPM conducted an ecol ogical risk assessnment to

eval uate the potential for site contam nation to be inpacting ecol ogi cal receptors. Findings
indicated limted inpacts to terrestrial mammal s, aquatic receptors, and avi an species
(birds). The results of these studies were presented in a Phase | Ecol ogical R sk Assessnent
Report (CHPPM 1994) and a Phase |l Aquatic Ecol ogi cal Ri sk Assessnent Report (CHPPM 1996).
Potential risks posed to humans from consum ng deer tissue from JOAAP were al so investigated
and determned to be negligible (CHPPM 1994).

Fol l owi ng the risk assessments, Prelimnary Renediation Goals (PRGs) were established to
identify the specific cleanup levels to renediate the sites (OHM 1996). These cl eanup |levels
wer e devel oped to be protective of hunman health and the environnent.

In 1996 and 1997, the USACE conducted three renoval actions to prevent the migration of
contaminants fromthe identified source areas. First, wastes present in the oil pits |ocated



at Site L2 were excavated and di sposed to prevent inpacts to groundwater. Second, PCB swtch
boxes and inpacted soils were renmoved fromthe MG Area. Soils around the switch boxes were
sanpl ed and renoved if PCB concentrati ons were above PRGs or if staining was observed. Third,
a RA was perforned at Site L6 involving the excavati on and di sposal of organics- and
PCB-contam nated soil to facilitate the transfer of the land in accordance with PL 104- 106
fromthe Arny to WII County for the purpose of establishing a landfill.

In 1996 and 1997, the USACE al so conducted two interimactions to nmtigate waste mgration
First, an interimaction was perforned along Prairie Creek at Site L3 involving the
stabilization of the streambank to prevent the erosion of the bank containing buried debris
and wastes. Second, interimmaintenance activities were perforned at the southern ash pile
(Site M) involving consolidation of wastes that had mgrated fromthe pile and then covering
the pile with a tenporary geosynthetic liner to prevent |eaching to groundwater

The Fiscal Year 1996 Departnent of Defense Authorization Act contained PL 104-106, which

| egislated specific terns relating to the conveyance of JOAAP to various entities. This |aw
is the governing docurment for the future land use at JOAAP. The majority of JOAAP is
anticipated to be transferred to the USD A, with the U S. Departnent of Veterans Affairs,
WIIl County, and the State of Illinois also receiving portions of the property.

Since the volune of expl osives-contam nated soil nay have a direct bearing on the sel ected
remedi ati on nmethod, field screening soil sanpling prograns were conducted in 1995 to provide
data to nore accurately estimate the vol ume of expl osives-contam nated soils in the MG and
LAP Areas. These prograns were suppl enented by sanpling to help characterize the types of
wastes present. The results of the sanpling prograns were used in the FSs for the MG and LAP
Areas. The purpose of the FSs was to identify and evaluate alternative renedies for
mtigating the risks posed by contam nation at JOAAP. Separate FSs for the GQOUs and SOUs were
prepared in 1997 by Danes & Moore for the LAP Area and by OHM for the MFG Area. Based on the
information gathered and presented in the FSs, the Arny recomended, w th USEPA and | EPA
concurrence, the preferred renmedies for the contam nated soil and groundwater at JQOAAP. The
rationale for the selection of the remedies was rel eased to the general public in the
Proposed Plan for the SOQU and the Proposed Plan for the GQU (U S. Arny, 1997 a, b) and
presented at a public nmeeting on January 8, 1998

Al liant Techsystens, Inc. (Alliant) was under a facility-use contract to the U S. Arny unti
1999. Alliant denobilized fromthe site during 2000. Pl exus Scientific Corporation (Plexus)
is currently under contract with the U S. Arny to perform decontam nation and denolition
activities for buildings contam nated by historic activities at JOAAP. Plexus's first work
was conducted at the continuous lines at Site M6 during January 2000. Contami nation resulting
from decontam nati on and denolition activities will be renediated as required by the
contract, applicable |laws, and regul ations.

Li qui dation/denolition activities have been underway in the MG Area since 1998. This action
has renoved nmany property itens and buil dings, and has potentially affected the extent of
contami nation previously determned in the Rl and FS reports. The renedi es selected for the
SQU and GQUs accounted for potential changes in conditions that coul d be reasonably
anticipated as a result of the ongoing |iquidation/denolition and redevel opnent activities.

3.1.5 CGeneral Basis for Taking Action

The human health risk assessnments identified a total of 79 COCs in soil and sedinent, 40 CCCs
in groundwater, and 45 COCs in surface water at JOAAP. Explosives (primarily
2,4,6-trinitrotoluene (TNT), 2,4-dinitrotoluene (2,4-DNT), 2,6-dinitrotoluene (2,6-DNT),

royal denolition explosive (RDX), high nelting-point explosive (HW), and tetryl were the
nost prevalent COCs in each of these media. Gther contam nants including netals, pesticides,
PCBs, volatile organic compounds (VQOCs), and sem - volatile organic conpounds (SVQOCs) were

al so identified

According to the ROD surface water was found to pose no hazard to health and the environnent
and therefore is not addressed further as a contam nated nmedi a. However, groundwater
di scharging to surface water nmay occur and cause | ocalized detections of COCs at certain



sites within the GOU
The preval ent COCs are |isted bel ow

Soi |l _and Sedi nent

Expl osi ves Met al s Pol ychl ori nat ed Bi phenyl s
2,4-Dinitrotol uene Arseni c Aroclor 1254

2,6-Di nitrotol uene Beryllium Aroclor 1260
Trinitrobenzene Cadm um

Trinitrotol uene Lead

Royal Denolition Expl osive (RDX)
H gh Melting Point Explosive (HWX)
N trotol uene

G oundwat er

Expl osi ves Metal s VQOCs
2,4-Dinitrotol uene Iron Tet r achl or oet hene
2,6-D nitrotol uene Ant i nony Tol uene
Trinitrobenzene Cadm um Benzene

Trinitrotol uene
Royal Denolition Explosive (RDX)
N t r ot ol uene

Based on information presented in the human health risk assessnments, the principal threat
results frompotential exposure to explosives in soil. DNT is identified by USEPA as a
probabl e human carci nogen, and both TNT and RDX are identified by USEPA as possi bl e human
carci nogens. R sks and hazards for groundwater are cal cul ated based on the assunption that
contami nated groundwater is used for potable water supply using a commrercial/industrial
exposure scenario. This scenario is unlikely to occur because the majority of the

contami nated groundwater resides in the glacial drift aquifer that does not provide usable
quantities of groundwater and is not used for water supply at JOAAP. Furthernore, deed
restrictions placed on contam nated properties transferred by the Arny prevent the use of
groundwat er until cleanup | evels are achieved.

Sections 6.1 and 6.2 of the October 1998 ROD discuss in detail the exposure scenarios for
human health and ecol ogi cal risk assessnent. These sections defined and determ ned the
unaccept abl e risks for soil and groundwater.

Exposure |l evels for ecol ogical resources that are protective of the environnent and

conpati ble with devel opment of the tallgrass prairie are currently under devel opment for

the land to be transferred to the USDA. Exposure levels will be established by a site-

speci fic biological technical assistance group (BTAG that shall include, at a m ni mum
representatives of the Arny, USEPA, |EPA, USDA |llinois Departnent of Natural Resources, and
Department of Interior/US Fish and Wldlife Service. The exposure | evels established by the
BTAG shal | be conpared to the human health risk- based renedi ati on goal s established for the
lands intended for transfer to the USDA. Appropriate final renedial actions for future USDA
soils will be devel oped, evaluated and sel ected and presented in the Proposed Plan for the
Soil Qperable Unit, InterimROD Sites (U S. Arny, February 2004). The sel ected renedies for
interimsites will be fornerly presented and approved by the appropriate regul atory agencies
in accordance with the NCP, once the Final RCD for interimsites has been subnitted. The
submittal date for the Final ROD for interimsites is expected to be during fiscal year 2004.

Al t hough separate GQOUs and SOUs exist, SOU cleanup is directly related to the GOU because of
the potential for contam nated soils to be a continuing source of groundwater contam nation.
Source renoval in the SQUis an inportant factor in the selection and success of the GQU
remedy of nonitored natural attenuation.



3.2 SITE SPECI FI C BACKGROUND | NFORMATI ON

The foll owi ng subsections provide a description of the individual sites of concern at
identified GRUs at JOAAP. Site specific descriptions include the physical characteristics,
land and resource use, history of contam nation, initial responses, and basis for taking
action at each site.

3.2.1 GRU1, Explosives - LAP Area

GRUL, Explosives in Goundwater, is entirely in the LAP Area and consists of separate plumes
emanating fromsources at Sites L1, L2, L3, and L14 (Figures 7-29, 7-32, 7-35, and 7-38,
respectively). Explosives are the only contaminants identified in these plumes that coul d
pose a risk to human health or the environnent. The GRUl plumes are present in the glacial
drift aquifer for all sites. The plunes extend into the upper bedrock aquifer for Sites L1,
L2 and L3 but not for Site L14. The following table lists the sites included in GRUL and the
estimated vol une of inpacted groundwater in the plumes at each site based on estimates
provided in the RCD.

GRU Sites (Explosives in Goundwater - LAP Area)
Sites Subar eas Vol umres (M 1lion Gallons)

L1 G oundwater related to the ridge-and-furrow area 69
L2 G oundwat er downgr adi ent of burning pad area 4
L3 G oundwat er downgr adi ent of burning cage 2

G oundwat er downgr adi ent of berned area 10
L14 G oundwat er downgr adi ent of sunps at Bldg. 4-5 2
Tot al 87

The followi ng table |ists exceedances of renedi al

goal s (RGs) for groundwater in GRU.

Exceedances of RGs for Groundwater in GRU

M DEW N TALLGRASS PRAI Rl E AREAS ( USDA)
Site L1 L2 L3 L14
Expl osi ves RG ug/1) USDA | Maxi mum Concentration Exceeding RGs (ug/l)
1, 3,5-TNB 5.1 1, 300
2,4, 6-TNT 9.5 1, 900
2, 4- DNT 0.42 2.01
2, 6- DNT 0.42 8.54
RDX 2.6 56. 50 640 77.90 840
Af fected Aquifers GD, SB GD, SB GD, SB (€]
Cont am nat ed Vol une
(M3, Total 87 69 4 12 2

Key: G glacial drift, shallow aquifer

SB shal | ow bedrock aqui fer

3.2.1.1 Site L1 (Building Goup 61). Site L1 was constructed in 1941 as part of the initial
operations of the installation to support Wrld War Il efforts. This 80-acre site is
centrally located in the northern portion of the LAP Area (Figure 7-30). Site L1 was the
location of denilitarization and reclamation of various munitions. It was originally used for
crystallizing ammoniumnitrates, but then extensively nodified to function as a shell
renovation and 1, 3,5-trinitrobenzene (TNB) recovery plant until 1945. In April 1946, the
facility was reactivated to reclaimTNI. Washout operations involving the |arger rmunitions
were perforned outside Building 61-35, which is | ocated southeast of Building 61-4. The



solids that settled in the sunp were sent to Site L2 (Expl osive Burning Gounds), while the
overflow fromthe sunp (pink water) was di scharged to an adjacent 4.3-acre ridge-and-furrow
system (or evaporating bed).

H storical aerial photos reveal ed that by 1952 two rectangul ar pits or |agoons had been
constructed sout heast of the ridge-and-furrow systemon either side of the drainage ditch
that flows south fromthe ridge-and-furrow systemand enpties into Prairie Creek.

Expl osi ves contam nation appears to be limted to the ridge-and-furrow system the western
| agoon south of the evaporation beds, the area south of the washout buil ding and around the
sunp bui | di ng.

2,4,6-TNT is considered to be a contam nant in the sunp surface water. The presence of
2,4,6-TNT in the sedinment fromthe ditch indicates that runoff fromthe ridge-and-furrow
system nmay have periodically transported contanmnants to Prairie Creek.

Two transforners renoved in August 1990 froman area east of Building 61-4 were suspected to
have | eaked oil-containing PCBs onto site soil. The spill was subsequently cl eaned up.

Remedi al activities were conducted between August and COctober 1999 to renove PCB contam nat ed
soil fromSite L1. Renedial activities resulted in excavation of 155 cy (201.5 tons) of

non- Toxi ¢ Substances Control Act (TSCA)-regul ated PCB i npacted soil fromSite L1. PCB

i npacted soils above RGs fromSite L1 have been excavated and di sposed fromSite L1. RGs, and
RAGs set in the ROD for these soils have been net.

Fi el d reconnai ssance identified petrol eumstai ned soils near aboveground storage tank (AST)

| ocations west of Building 61-1 and north of Building 61-2. In the vicinity of the AST
location at Building 61- 1, sanples were collected at the surface and at depths of 2.5 and 5
feet (ft). Total Petrol eum Hydrocarbons (TPH) were detected in all sanples at concentrations
above the RGs. The surface area contamnated by TPH is estinmated to be 2,500 ft2 and

contami nation is assuned to extend to a depth of 10 ft. This volune of soil is estimated to
be 925 cy (1,203 tons). In the vicinity of the ASTs |ocated at Building 61-2, soils belowthe
ASTs within the surrounding earthen bermare heavily saturated with petrol eum products and
presunmably are contam nated with TPH above the cl eanup | evels. The hydrocarbon-stained soils
are limted to the area within the earthen berm surroundi ng the tanks, which is approxi mately
900 ft2 based on field neasurenents. Therefore, the volunme of contam nated soil north of
Building 61-2 is estimated to be 350 cy (455 tons), assum ng contam nation extends to a depth
of approximately 10 ft bel ow grade.

The contam nants detected at elevated levels in groundwater at Site L1 are expl osives (TNB,
TNT, 2,6-DNT, and RDX). G oundwater contami nation at Site L1 originated as a result of
contami nant mgration fromthe ridge-and-furrow area, with the plume extendi ng sout hward
toward MAL72 and MAL73. G ven the relatively high concentrations of explosives in soil
on-site, contaminant mgration fromsoil to groundwater nmay al so be occurring, although the
majority of the groundwater contamination is attributed to the infiltration of discharged
i quids.

No RCRA hazardous wastes were identified at Site L1.

Site L1 is not |ocated near a heavily popul ated area. The future land use for Site L1 is
intended for devel opnent into the USDA Mdewin National Tallgrass Prairie. According to the
basel i ne ri sk assessnent, soils and groundwater at the site were stated to pose an

unaccept abl e hazard to future recreational users. Final groundwater RGs were established in
the ROD for the site. Once final soil RGs are designated for the USDA | ands, renedial action
activities will be conducted to clean up contam nated soil. Renedial action activities are
schedul ed to occur during fiscal year 2005.

3.2.1.2 Site L2 (Expl osives Burning Gounds). Site L2 is located in the west-central portion
of the LAP Area, adjacent to Prairie Creek and Kenery Lake (Figure 7-33). The operational
area covers approxi mately 5 acres and consists of six east-west pads, each approximately 650
feet long and 50 feet wi de, on which explosives and associ ated wastes fromSites L7 to L10,



L14, and L1, were burned. Three north-south burning pads were al so present east of this area
in 1952 aerial photographs. These pads were subsequently reconfigured into one pad, and the
south oil pits were constructed on the southern portion of these pads. Several parallel

el evated burning pads were constructed of gravel and fitted with electric igniters operated
froma renote |location. According to JOAAP personnel, spent carbon fromthe carbon units used
in the TNT/ Conposition B nelt-load processes was al so incinerated on the burning pads

Unexpl oded ordnance (UXO, including fuses and other itens have been identified to be present
on the burning pads.

Three poppi ng furnaces, where snall anmunition was detonated, were | ocated at the sout hwest
corner of the site. During operations, netal waste fromthe furnaces was renoved and sent to
the Salvage Yard (Site L5). Site L2 also contained three solvent and oil disposal pits (each
|l ess than 0.25 acre) | ocated adjacent to the burning pads, which (according to JOAAP
personnel ) were occasionally used to burn waste oil. These pits were renediated in 1996 as
part of a renoval action conducted by the U S. Arny, and UXO was di scovered to be buried in
an area north of the burning pads. The UXO was di sposed of properly as part of the renova
action, although a conplete UXO sweep was not perforned, and it is possible that additiona
UXO renmains at the site in the vicinity of the former solvent and oil disposal pits.

Drai nage features include two ditches, which flow fromthe northern portion of the burning
pads to Kenery Lake, and a gully at the southwestern corner of the site, which receives
runof f fromthe popping furnace area and southern portions of the site

An area approxi mately 200 ft2 surrounding and including the popping furnaces is estimated to
require renedi al actions for arsenic, cadmum and |lead. Surface soil contam nated with
arsenic, cadmum and |lead has been estimated to extend to a depth of 1 ft, representing a
volume of 1,480 cy (1,924 tons). Additionally, arsenic contam nation in subsurface soils
around the popping furnaces is estimated to occur to a depth of 3 ft, representing a vol une
of 2,960 cy (3,848 tons). These soils are not known to have affected groundwater.

Anal ytical results for soil sanples collected at Site L2 indicate that the najority of the
burni ng pads area (approxinmately 206,500 ft2) is contamnated with 2, 6-DNT, RDX, arsenic and
|l ead, all above the respective RGs. The total volune of soil at this site that exceeds RGs
for explosives and lead is estinated to be 16, 350 cy (21,255 tons).

Waste di sposal activities at this site have resulted in a groundwater plume containi ng RDX
that appears to enmanate fromthe north/ northeastern portion of the burning pad area.

Soils in the vicinity of the popping furnaces at Site L2 may be contam nated with RCRA
characteristic hazardous wastes for cadm um (RCRA waste code D006) and | ead (RCRA waste code
D008). No RCRA hazardous wastes were identified in the groundwater at Site L2

Site L2 is not |ocated near a heavily popul ated area. The future land use for Site L2 is
intended for devel opnent into the USDA Mdewin National Tallgrass Prairie. According to the
basel i ne ri sk assessnent, soils and groundwater at the site were stated to pose an
unaccept abl e hazard to future recreational users. Final groundwater RGs were established in
the ROD for the site. Once final soil RGs are designated for the USDA | ands, renedial action
activities will be conducted to clean up contam nated soil and renove existing UXO waste at
the site. Renedial action activities are scheduled to occur during fiscal year 2006

3.2.1.3 Site L3 (Denplition Area). Site L3 is located directly southwest of the Explosive
Burning Gounds, Site L2. Covering approxi mately 50 acres, Site L3 is bounded on the west by
Prairie Oreek, on the south by an unnaned tributary to Prairie Creek, and on the east by Star
G ove Cenetery (Figure 7-36). The principal operation conducted in this area was the open
burni ng of conbustible refuse and nunitions crates. An air curtain destructor, which
facilitates conbustion while reducing particul ate em ssions, was constructed at the site but
never used. |In addition, uncontam nated solid waste and sone potentially |owl evel

expl osi ves-contam nated solid waste were burned in this area. A l-acre fire training area is
al so located at the site



The burning area consisted of U and L-shaped berned areas and a burning cage, which is a
concrete pad surrounded by a steel nesh cage used to contain the burning debris. During the
Phase | RI, geophysical techniques used to clear UXO fromwork areas indicated the presence
of buried netallic debris in and around the U and L-shaped berned areas. The fire training
area consisted of a small depression enclosed by an earthen berm The denolition pits (less
than 1 acre) were heavily vegetated, which suggests no recent activities in this area

A total of 185 cy (204.5 tons) of soil is estimated to require a renedial action for |ead
The vol une of soil requiring a renedial action at the fire training pit is assuned to include
the top 6 inches of surface soil over the entire fire training area (approximately 75 by 125

feet) and totals an estimated 175 cy (227.5 tons). In addition, soil in the area east of the
denolition pits requiring a renedial action is estimated to include an area of 25 ft2 to a
depth of 6 inches of surface soil, totaling 10 cy (13 tons).

Results of sanpling of Site L3 indicated contami nation of RDX and | ead that exceed RGs in the
western portion of the bermed area with an approxi nate surface area of 170 ft2 fromthe
western edge. Since sanples from2.5 feet in depth did not exceed RG for explosives or
netals, soil contam nation over the 170 ft2 area has been assuned to extend 1 foot bel ow
grade. The vol une of expl osives and netal s-contam nated soil within the berned area of Site
L3 is estinmated to be 1,070 cy (1,391 tons). In addition, UXOwas identified in this area

The berns |l ocated along Prairie CGreek are contam nated with | ead, chlordane, 2,6-DNT and
phosphat e above the RGs for these constituents. The berns are present within an area
neasuri ng approximately 800 feet along Prairie Oreek and 300 feet wide in the northwest
portion of Site L3. The entire area between Prairie Creek and the easternnost access road
is presuned to be filled with netallic debris and other wastes, including UXO

The extent of contam nation in the berns along Prairie Creek appears to be related to the
presence of fill material. Several assunptions were nmade to calculate fill volunes. Average
berm hei ghts are estimated to be 8 feet in the northern berns and 3 feet in the southern
berms. The average depth of fill is estimated at 3 feet bel ow ground surface in the northern
area and 2 feet below ground surface in the southern area. The fill is believed to be deeper
closer to Prairie Creek greater than 10 feet and pinches out east of the burning cage. The
estimated volune of the material is 35,000 cy (45,500 tons). Site L3 may contain UXQ which
are classified as RCRA characteristic wastes (RCRA waste code DO03) because of their
reactivity.

Two separate expl osi ves-cont am nat ed groundwat er plunes are of concern for Site L3,
groundwat er downgradi ent of the burning cage and groundwat er downgradi ent of the centra
bermed area. The Rl investigations indicate that these two groundwater plunes are not
connected. G oundwat er downgradi ent of the burning cage (MM10) was found to contain only
RDX, at a concentration 222.2 ug/L. The source of this contam nation appears to be

contam nated materials buried in the berns along the creek. RDX was detected i n bedrock well
MM12, | ocated downgradi ent of the berned area, at a concentration 77.9 ug/L.

No RCRA hazardous wastes were identified in the groundwater at Site L3

Site L3 is not |ocated near a heavily popul ated area. The future land use for Site L3 is
intended for devel opnent into the USDA Mdewin National Tallgrass Prairie. According to the
basel i ne ri sk assessnent, soil and groundwater were stated to pose an unacceptable risk to
future recreational users. Final groundwater RGs were established in the ROD. Once final soi
RGs are established for the USDA | ands, renedial action activities will be conducted to clean
up contam nated soil and renove existing UXO waste at the site. Renedial action activities
are schedul ed to occur during fiscal year 2006

3.1.2.4 Site L14 (Production and Storage Area). Site L14 is a 33-acre site located in the
sout hwestern corner of the LAP Area, near Sites L15 through L19 (Figure 7-39). It was
initially constructed to produce various types of fuses. Mercury ful mnate, reportedly stored
at Site L14, was loaded into the fuses in the assenbly line building (Building 4-14). After
1945, Building 4-14 was used for repackagi ng snokel ess powder. Accordi ng to JOAAP personnel

a sunp north of Building 4-5 periodically overflowed, resulting in soil contam nation in this
area



Expl osi ves contam nants of concern include TNT and RDX. The hi ghest concentrations of

expl osives (total concentrations of approxinately 55,000 ug/g) were detected in surface soil
near the large sunp north of Building 4-5. Explosives concentrations decreased with depth,
but were detectable in the deepest sanples collected (at 5 feet). Total explosives
concentrations in soil sanples fromall other areas at Site L14 were bel ow RGs. The total
volume of affected soil and sedinment at Site L14 is estimated to be 420 cy (546 tons). An
additional 20 cy (26 tons) of structural concrete in the sunp area is estinated for disposal.
No RCRA hazardous wastes were identified at Site L14.

RDX is the primary expl osive detected in groundwater at Site L14. The source of this
contam nati on appears to be overflows and | eaks fromthe sunp north of Building 4-5.
No RCRA hazardous wastes were identified at Site L14.

Site L14 is not located near a heavily popul ated area. The future land use for Site L14 is
intended for devel opnent into the USDA Mdewin National Tallgrass Prairie. According to the
basel i ne ri sk assessnent, soils and groundwater at the site were stated to pose an

unaccept abl e hazard to future recreational users. Final groundwater RGs were established in
the ROD. Once final soil RGs are established for the USDA | ands, renedial action activities
will be conducted at Site L14 to clean up contam nated soil. Renedial action activities are
schedul ed to occur at the site during fiscal year 2005.

3.2.2 QRU2, Explosives and G her Contam nants - M-C Area

GRU2, Explosives and G her Contaminants in Goundwater, is entirely in the MG Area and
consi sts of plunes enmanating fromsources in Sites M (Figure 7-41), Ms, M5, and M/ (Figure
7-45). These plunes al so extend beneath portions of Sites M8 and M 3, al though there are no
suspected sources in those areas. Explosives plunmes are present in the overburden and upper
bedrock aquifers. Various netals were also identified in groundwater at several sites.
Tetrachl oroethene (PCE) was the only VOC identified in a sanple fromSite MB in 1995. The
following table lists the sites included in GRU2 and the estinated vol une of inpacted
groundwater in the plunes at each site.

GRU 2 Sites (Explosives and Gt her Contaminants in Goundwater - M-G Area)

Sites Subar eas Vol umes (M3
ML Sout hern Ash Pile (expl osives and anti nony) 62
Vb Tetryl Production Area (expl osives) 96
M TNT Ditch Conpl ex (expl osives and PCE) 96
w7 Red Water Area (explosives and anti nony) 96
MB Acid Manufacturing Area (expl osives and PCE) 96
ML3 G avel Pits (explosives, cadm um and anti nony) 96
Tot al 542

The following table |lists exceedances of RG as a function of Land Use for groundwater in
GRU2.



Exceedances of RGs
for Goundwater in GRU2

M DEW N TALLGRASS PRAI RI E AREAS ( USDA) | NDUSTRI AL PARK AREAS

Site ML Vb VB w VB ML3
R ug/1) USDA | Maxi num Concentration Exceeding RGs (ug/l)

Expl osi ves

1,3,5-TNB 5.1 240 15.5

2,4,6-TNT 2, 4- DNT 9.5 16.7 2,600 9.5 12.9

2, 6-DNT 0.42 3, 200 200 9 126

2-NT 0.42 . 608 5.53 2,700 70 0.53 39

NB 1, 000 21, 000

RDX 51 81.8

Met al s 2.6 52.7 46

Ant i mony 24 31 38.7

Cadmi um 50 162 56

Iron 5, 000 42,000 48, 000

O gani cs

Tet r achl or oet hene 25 150

Af fected Aquifers GD, SB (€)) @D, SB &b, SB (€] €))

Cont am nat ed Vol une

(M3, Total 542 62 96 96 96 96 96

Key: G glacial drift, shallow aquifer
SB shal | ow bedrock aqui fer

3.2.2.1 Site M (Southern Ash Pile). Site M is conprised of approximately 68 acres |ocated
in the southwestern part of the MFC Area (Figure 7-42). The Southern Ash Pile was used from
1965 through 1974 as a landfill for ash residues generated fromthe incineration of

wast ewat er produced in the TNT manufacturing processes. The "red water ash" in the Southern
Ash Pile is derived from KO47-1isted hazardous wastes. |EPA has notified the Arny, by letter
of July 24, 1998, that because the ash residues at Site M no |onger exhibit the
characteristic of reactivity (for which they were listed), they are no | onger hazardous
wastes under Illinois Admnistrative Code (1AC) 35 | AC 721.103(a)(2) (0.

The ash pile, neasuring 800 feet by 450 feet, covers approxinmately 8 acres. The ash pile is
10 to 15 feet high and is estimated to contain 205,200 cy (266,760 tons). Upon closure, the
ash pile was originally covered with polyvinyl chloride (PVC) barriers, 12 inches of fill,
and 6 inches of topsoil. However, as a result of erosion, the ash pile was recovered in 1985
with an additional 12 inches of clay and 6 inches of topsoil. Due to continuing erosion,
additional repairs to the ash pile cover were perforned in 1993, and a tenporary geosynthetic
liner was installed by the USAGE in 1996 as part of an interimaction.

MAH conduct ed an inspection for the tenporary geosynthetic |iner on Novenber 10, 1998 to
assess the condition of the cover naterials. At the tine, it was noted that approximtely 40
to 50 percent of the existing |liner had been renoved by high winds. Follow ng direction from
USAGE, MM prepared prelimnary estinmates of the cost to either repair or replace the

exi sting cover system Follow ng an inspection conducted on Decenber 17, 1998, it was deci ded
that the existing cover systemcould not be cost effectively repaired and a repl acenent cover
system shoul d be install ed.

Repl acenent cover installation and associ ated operati on and mai ntenance (C&\) activities were
conducted fromApril 27 to July 1,1999. Activities included renoving and di sposing of the

exi sting high density pol yethyl ene (HOPE) geonenbrane cover; regrading and conpacting the

soi | /ash subgrade; installing a new geonenbrane cover system installing a cover anchor
system and conpl eting associ ated work activities. Construction activities for the

repl acenent cover are documented in the Draft Final Construction Conpletion Report and
Qperation and Maintenance Plan, Site M Interim Cap (Mntgomery Watson, Novenber 1999).




The source of the groundwater contam nation appears to be constituents |eaching fromthe ash
placed at this site. The sulfate RG for groundwater has been exceeded at numerous nonitoring
locations, and the sulfate RG for surface water has occasionally been exceeded. In addition,
2,6-DNT was once detected in a sanple anal yzed from MR231 (2.72 ug/L, July 1988). Antinony
has al so been detected once above the RG at nonitoring wells MAM0O4, MALO5, MALO7, MAROL,
MA231, MAB47, and MAB51 during August 1991. Subsequent resanpling for antinony during 1998

i ndi cated no detections.

Because sul fate concentrations in conpliance wells at Site M continued to exceed the
groundwat er RG an Explanation of Significant Difference (ESD) was submitted by the USAGE on
February 13, 2003. The ESD requested a nodification to expand the northern boundary of the
GW at Site M. The ESD nodification was approved, as proposed, during February 2003.

No RCRA hazardous wastes were identified at Site M.

Site M is not |ocated near a heavily popul ated area. The future land use for Site M is
intended for devel opnent into USDA Mdewin National Tallgrass Prairie. According to the

basel i ne ri sk assessnent, soils were stated to pose an unacceptabl e risk, and groundwater was
stated to pose an unacceptabl e hazard to future recreational users. Final groundwater RGs
were established in the ROD. Once final soil RGs are established for the USDA | ands, renedial
action activities will be conducted at Site M to clean up contam nated soil and di spose of
ash deposited at the site. Renedial action activities are scheduled to occur during fiscal
year 2008.

3.2.2.2 Site Mb (Tetryl Production Area). Site Mo consists of approximately 244 acres
located in the central portion of the MG Area (Figure 7-46). The principal activity in Site
Mb was the production of tetryl. Tetryl was manufactured during World War II, the Korean \Var,
and again during the VietnamWar until 1973. The Tetryl Ditch (oriented fromnorth to south)
bisects Site Mb with Production Lines 1 through 6 |ocated west of the ditch and Productions
Lines 7 through 12 constructed to the east of the ditch. Lines 1 through 6 were burned and
renmoved. The Nitrating ("East-West") Ditch lies inmrediately to the north of the nitrating
buildings in the tetryl production |ines.

Each of the 12 tetryl production lines consisted of four separate "houses," oriented north to
south, for nitrating, refining, wet storage ("l ag-house") and drying. Wastewater fromthe
tetryl manufacturing processes in the nitrating and refining houses flowed into settling
boxes | ocated on the west side of the buildings. Wastewater fromthe settling boxes was

di scharged i nto open drainage ditches that flowed to the north into the Nitrating Ditch. The
Nitrating Ditch drains into the Tetryl Ditch that ultinately drains into Gant Creek to the
south of the Tetryl Production Area.

Wastewater fromacid spills and daily floor cleaning was di scharged fromfl oor drains
directly to the settling boxes at the nitrating and refining houses. Additionally, dust traps
were constructed outside of the eastern doors of these buildings to collect tetryl residues.

The primary wastewater fromthe tetryl drying process was di scharged to a settling box
constructed i mediately to the west of each drying house. A concrete weir was constructed in
the Ntrating Ditch that fornmed a settling basin to the south of the acid recovery building
for Tetryl Production Lines 7 through 12. Crystalline expl osive conpounds were visible in the
basi n sedi nent where wastewater fromthe AFR building and the nitrating buildings on
Production Lines 10, 11, and 12 was col | ect ed.

Expl osives COCs for soil at Site Mo included TNB, TNT, 2,4-DNT, tetryl, and 2,6-DNT. Results
of sanpling of Site Ms indicated contam nation of Tetryl, TNT, 2,4-DNT, 2,6-DNT, |ead, and
beryl liumthat exceeded RGs.

Buildings in Site Mo West were renoved in 1988, and the area was backfilled, regraded, and
revegetated. Buildings in the Site Mb - East Area were denolished in 1998 in conjunction with
the liquidation activities at JOAAP. Unlike Site Mb - West Area, the concrete floor slabs and
footings within the Site Mo - East Area remained in place prior to MVs 1999 sumer field
activities. A so, various building debris conponents were left on site in and near these



bui |l di ng features.

Renmedi al activities were conducted fromJuly to Novenber 1999. Approxi mately 1,500 cy (1,950
tons) of SRUL soils and 4,100 cy (5,330 tons) of SRU3 soils were excavated fromSite M5 and

delivered to the Site M4 - Biorenediation Treatment Facility (BTF) for biological treatnent

and di sposal. Confirmation sanpling verified that renmaining soils do not exceed the SRUl or

SRU3 RGs established in the ROD

SRUL and SRU3 soils above RGs fromSite Mo have been excavated, screened, transported and
successfully treated at the Site Ml - BTF to the RGs set in the ROD. Treatnent results for
SRU3 soils excavated fromSite Mc can be found in the Draft 2003 Bi orenedi ati on Report
(currently under construction). Treatnent results for SRUL soils can be |located in the Draft
Treat nent Conpl etion Report - SRUL Tetryl Soils (MM, February 2004).

Two groundwat er sanples collected fromnonitoring well MAROQO7 during July 1988 contai ned
2,6-DNT and TNT at concentrations of 5.53 (ug/L and 16.7 ug/L (Appendix C, Table C1),
respectively. MR07 is located in the north-central part of Site Mb, near the junction of the
East-West Ditch and the Tetryl Ditch. Wastewaters di scharged into those ditches are the
suspected source of the groundwater inpacts. In addition to explosive conpounds, iron was

al so detected at a concentration of 42,000 (ug/L, which was above the established background
| evel . Subsequent resanpling for iron at MR07 indicated | evels bel ow the nethod reporting
limt (100 ug/L).

No RCRA hazardous wastes were identified at Site M.

Based upon future industrial use of Site Ms, final soil RGs established in the ROD were

det erm ned usi ng human health, risk- based nodels for industrial exposure. Based upon the
basel i ne ri sk assessnent, soils and groundwater were stated to pose a "hazard", and sedi nent
was stated to pose a "risk" to industrial receptors. Followi ng renedial activities, soils
contai ning COCs above RGs were renoved, thereby mnimzing the risk to human health and the
environnent. Site Mb has achi eved closure status as part of the SOU as docunented in the
Final Site Mo O osure Report (MN Decenber 2000).

3.2.2.3 Site M6 (TNT Ditch Conplex). Site M6 covers approxi mately 271 acres, located in the
central part of the M-C Area (Figure 7-46). During World War II, the production of TNT and
DNT were the ngjor activities at Site M. The TNT production |ines were again operated at
full capacity for the Korean and Vi etnam Wars. During each of the inter-war periods, the

pl ant m ssion was changed to a research and devel opnent (R&D) role in which expl osive
conmpounds, such as nitroxyl enes, were produced. TNT production ceased in 1977.

Twel ve paral l el TNT "batch" production lines were initially constructed in the TNT Ditch
Conmpl ex fromsouth to north. The principal buildings in each TNT production |ine were
oriented east to west. The batch production lines were constructed in pairs; each |ine began
with a "nono-house,"” then a "bi-house,"” followed by a "tri-house" for the nitration of

t ol uene.

The TNT process wastewater ("red water") from each tri-house and wash house was initially
di scharged from wooden hol ding tanks to open clay-lined ditches that drained into the
9,100-foot long "TNT Ditch." The original wastewater drainage system specific to the wash
houses, was replaced in 1965 by a system of wooden flunes constructed in the TNT Ditch. The
wash house red water was then diverted to the Red Water Area for treatnment. The Red Water
Area (Site M/) was constructed at the southern end of the TNT Ditch Conpl ex.

DNT- cont am nat ed wastewater fromthe bi-houses and DNT sweati ng-and-graini ng buil di ngs was

di scharged vi a wooden settling tanks into open troughs and ditches that flowed directly into
the stormmater sewer system and discharged into the TNT Ditch. Wastewater discharged directly
to the TNT Ditch was not treated in the Red Vater Area and flowed directly into Gant Creek.

Qccasional |y, operational problens devel oped during the nitrating processes. To avoid
potential expl osion hazards, the explosives batch in progress could be flooded with water
stored in | arge wooden "drowni ng" tubs. During the period from March 16, 1972 through



Sept enber 14, 1974, nore than 30 instances were recorded i n which batches of expl osives were
drowned. The batch drownings primarily occurred at the tri-houses during the final nitration
step. Approxinmately 4,800 pounds of DNT "bi-oil," 5,600 pounds of Adeum and 2,800 pounds of
nitric acid were released to the TNT Ditch with each event. Sinmilar drowning tubs were

| ocated at each bi-house.

Expl osive COCs for soil at Site M6 include TNB, TNT, 2,4-DNT, 2,6-DNT, 2-nitrotoluene (2-NT),
and RDX. Results of soil sanpling at Site M6 indicated that TNT, 2,4-DNT, |ead, arsenic, and
beryl | i um exceeded RGs. The areas of contam nation exceedi ng RGs include the TNT wash houses,
bi - houses, tri-houses, between the wash houses, the TNT Ditch, the AFR Buil dings, and the
perineter of the laboratory building. The volume of explosives and netal s contam nated soil
inthe TNT Ditch is 12,000 cy (15,600 tons).

Soils at Site M6 may include the followi ng RCRA characteristic wastes: soils contam nated
with toxicity classification | eaching procedure (TCLP) extractable 2,4-DNT (RCRA waste code
D030) and soils contam nated with TCLP extractabl e | ead (RCRA waste code DO08). The soils at
M6 may al so contain RCRA-listed wastes if contaminated with red water (RCRA waste code K047)
and DNT production waste waters (RCRA waste code Ki111).

In 1999, USAGE authorized additional site investigations of |locations within the Site M -
North Area (Continuous Lines Area) which were not previously covered in the RI/FS but were
suspected of containing soil contam nation. The site investigation and characterization
perforned by MV indicated that explosives contam nation was linmted to discrete |ocations
and in suspected surface-level contam nated soil beneath the elevated red water discharge

pi pe. During the 2000 constructi on season, the expl osives contaninated soil was excavated and
stockpiled at the Site Mt - BTF for subsequent treatnent. Postrenoval action confirnation
sanpling indicated that soils in excavati on areas satisfied

RGs.

The main rail line and spurs are located on the eastern edge of Site M6 and extend the entire
length of the site. The main rail line is approximately 6,000-ft long and has 35 rail spurs
that run off at a slight angle to the southwest and are approximately 200 ft in length. The
rail lines were salvaged for scrap in 1998 prior to initiation of RA activities by MNduring
1999. At the discretion of USAGE, MW conducted characterization sanpling at rail lines and

spurs at Site Mb. Areas targeted for characterization by USAGE were sel ected based on vi sual
observations of stained soil and |ack of vegetation. Based on the results of the 1999
characterization effort, USAGE devel oped a conprehensive characterization plan in 2003
designed to locate and identify additional or outstanding expl osives contam nated soil al ong
the main rail line and spurs not identified during 1999 characterization sanpling activities.
Soi |l characterized above RG was excavated and transported to the Site Md - BTF for
treatment.

Renedi al activities have been conducted at Site M6 to address the soil COCs. Construction and
sanpling activities for the excavation and disposal of SRUL and SRU3 soils were conducted at
Site M6 during the 1999, 2002 and 2003 construction seasons. RA activities have resulted in

t he excavati on of approxi mately 100,000 cy (130,000 tons) of SRUL and SRU3 soils.

Seven expl osives (RDX, 2,4-DNT, 2,6-DNT, nitrobenzene (NB), 2-NT, TNB, TNT) were detected
with concentrati ons above the RGs in groundwater sanples fromSite M.

The | argest source of explosives in groundwater in Site M6 is the wastewater infiltration
fromthe TNT Ditch. Qther sources are soil- inpacted areas associated with the production
lines and the wastewater discharges into sewer lines. Until SOU renedial activities are

conpl eted, these sources will probably continue to rel ease explosives to the groundwater.

According to the ROD, PCE was detected at a concentration of 150 ug/L in one sanple above the
RG and that the source appears to be related to a release in the forner shop area of Site M.
No supporting docunentation could be |ocated confirmng this detection. In addition, the
location of the former shop area could not be confirned. Additional nonitoring for PCE at
Site M6 has indicated no exceedances of the RG A total of 26 wells at Site M6 have been
sanpl ed for VOCs since 1998 for a total of 107 VOC anal yses conducted. PCE was only detected



once at well MM13 at a |level between the |evel of detection and | evel of quantitation.
Subsequent resanpling at MAB13 indicated no detection of PCE

According to the ROD, cadm um was detected once in a sanple collected fromMA23 in 1982 at a
concentration (162 ug/L), which is higher than the RG No supporting docunentation could be
located confirmng this detection. No cadm umwas detected at MAL23 in a sanple collected
during June 1981.

No RCRA hazardous wastes were identified in the groundwater at Site M.

Site M6 is not |ocated near a heavily populated area. Site M6 is in the process of being
transferred to the State of Illinois for inclusion into an industrial park. The northern
portion of Site M has already been transferred to the State of Illinois, and subsequently to
a private devel oper. Devel opnents within the industrial park include an internodal rai
systemwith a rail spur, additional roadways for truck traffic, large areas reserved for

war ehouses, and a coal - powered power plant. Based upon future industrial use of Site M,
final soil RGs established in the RCD were based on hunan heal th risk-based nodels for
industrial exposure. In the ROD, soils, groundwater, and sedinent were stated to pose an
unaccept abl e hazard, and surface water was stated to pose an unacceptable risk to future
industrial users. Renedial activities are currently being executed to renove soil containing
COCs above RGs. Renedial action activities are scheduled to be conpleted during fiscal year
2004.

3.2.2.4 Site M (Red Water Area). Site M/ covers approximately 49 acres |located in the
central part of the M-C Area immediately to the south of the TNT Ditch Conplex (Figure 7-46).
The TNT Ditch forns the eastern boundary of Site M/. Facilities within Site M/ include three
separate groups of storage tanks, punping stations, evaporators, and incinerators. Begi nning
in 1965, these facilities were used to treat wastewater ("red water") containing expl osives
resi dues and derivatives produced in the TNT nanufacturing process. At that tine, a wooden
flume systemwas constructed, and the red water fromthe TNT wash houses was diverted from
the TNT Ditch and conveyed by the wooden flunes. The red water was col |l ected in storage tanks
to the south of the TNT Ditch Conplex. Overflow of untreated red water was stored in the Red
Wat er Lagoon, located in the northern portion of Site M/. This 3.3-acre | agoon had a capacity
of 4.1 mllion gallons and was renediated in 1985

Expl osive COCs for soil at Site M/ included TNB, TNT, 2,4-DNT, RDX, and 2,6-DNT. Soils at
Site M/ were considered listed wastes if contamnated with red water (RCRA waste code K047)
and DNT production wastewaters (RCRA waste code Kl111). The areas of contam nati on exceedi ng
RGs included soils in the drainage areas located in the northwest portion of the Red Water
Area.

During RA activities conducted fromJuly through Cctober 2001, approxi mately 16,923 cy
(22,000 tons) of SRUL expl osives contam nated soils were excavated fromSite M/ and delivered
tothe Site Mi - BTF for biological treatnent and disposal. Confirmation sanpling verified
that remaining soils do not exceed RGs.

Four expl osives (RDX, 2,4-DNT, 2,6-DNT, and TNT) were detected in groundwater sanples from
Site M/. The suspected source of the groundwater contamination is the infiltration of
wast ewat er cont ai ni ng expl osi ves conpounds.

Site M/ is not |ocated near heavily popul ated or environmentally sensitive areas. Site M

is in the process of being transferred to the State of Illinois for inclusion into an
industrial park. Devel opnents within the industrial park include an internodal rail system
with a rail spur, additional roadways for truck traffic, |arge areas reserved for warehouses,
and a coal - powered power plant. Based upon future industrial use of Site M/, final soil RGs
in the ROD were based on human health risk-based nodels for industrial exposure. According to
the baseline risk assessnent, soils were stated to pose an unacceptabl e hazard, and surface
wat er, groundwater and sedi ment were stated to pose an unacceptable risk to future industria
users. Following RA activities, soil containing COCs above RGs was renoved. Thus, Site M/ has
achi eved closure status as part of the SOU as docunented in the Final O osure Report - Site
M/ (MM, Novenber 2003).



3.2.2.5 Site MB (Acid Manufacturing Area). Site MB covers an area of approxi mately 304 acres
in the central portion of the MG Area (Figure 7-46). The shape of Site MB is an inverted "L"
oriented |l engthwise fromnorth to south. Site MB contains four areas in which nitric and

sul furic acids were produced and conbined into various strength "m xes" for use in the

manuf acturing of DNT, TNT, and tetryl.

Acid Area 3 is located in the northeast comer of Site M. The production of Oeum strong
nitric acid, and other acids used in the production of explosives was the principal activity
in Acid Area 3, which contained the deumPlant, the Northern Amonia Oxidation Plant, and
the Northern Acid Area. The A eum Plant was |located in the northern portion of Acid Area 3.
The southern half of the A eum Plant consisted of concrete and brick pads for the receiving
and storage of bulk sulfur. Raw sul fur was readily apparent throughout this area and al ong
the southern railroad spur. Sulfur is not a CERCLA regul ated waste, and was not identified in
the ROD as a ri sk.

On August 10, 2000, the site was transferred to the State of Illinois. Subsequent site
activities include the construction of the internodal rail facility currently operated by
Burlington Northern Santa Fe (BNSF) Railroad. The site lies within the GV for Site M,
and ground water nonitoring activities are currently conducted as part of the GOU | ongterm
nmonitoring (LTM plan.

The only exceedance of groundwater RGs for explosives at Site MB occurred for 2,4-DNT in a
sanple collected fromnonitoring well MA25. 2,4-DNT was detected at a concentration of 0.531
ug/ L during Cctober 1991. G oundwater inpacted by explosives at Site M3 is nost likely due to
| eaching of isolated sources that have been largely depleted in the years since the facility
was active.

No RCRA hazardous wastes were identified at Site M.

Site MB is not |ocated near popul ated or environnentally sensitive areas. Site MB was
transferred to the State of Illinois for inclusion into an industrial park facility.
Subsequent site activities have included the construction of an internodal rail facility
currently operated by BNSF. According to the Finding of Suitability to Transfer (POST),
February 1999, no exceedances of soil RGs were known at Site M3. Therefore, no renedial
action was required prior to the land transfer.

3.2.2.6 Site M3 (Gravel Pits). Site M3 is located in the central portion of the MFG Area to
the north of the Tetryl Production Area, to the east of the TNT Ditch Conplex, and to the
west of Acid Area 1 (Figure 7-46). The Gavel Pits cover approximately 106 acres.

Four potential disposal areas have been identified within Site M 3. Each of the disposal
areas in Site M3 has an area of |less than 12 acres. JOAAP records and aerial photographs
indicate that landfill activities at the Northern Gravel Pit began in 1966 and ceased in
1984. The topography in the vicinity of the Northern Gravel Pit is flat. The Northern G avel
Pit contains scrap netal, creosote- treated railroad ties and tel ephone poles, and a variety
of construction and office debris. None of the other pits were identified as containing
wast es posing potential threats to human health or the environnment. Soil COCs at Site M3
include beryllium |ead, and benzo(a)pyrene. The material in the fornmer disposal areas
requiring renmedial action is estimated to be 222,000 cy (288,600 tons).

G oundwat er has been col |l ected and anal yzed for expl osives and netals. Four expl osives

(TNT, 2,6-DNT, TNB, and 2, 4-DNT) have been identified as COCs in groundwater at Site M 3.

G oundwat er RG exceedances have occurred for 2,4-DNT and 2,6-DNT. In addition to the

expl osives, antinony was detected at MAB22 at a concentration of 38.7 ug/L during Cctober
1991, and cadm umwas detected at MML26 at a concentration of 56 (ug/L (the date i s unknown).
Both detections of netals exceeded their respective RGs. Subsequent resanpling of nonitoring
wel | MAB22 for antinony during July 1998 indicated a nondetect for antinony at a reporting
limt of 5 ug/L. Monitoring well MAM26 was sanpled for cadm umduring May 1981, Septenber
1991, and July 1998. Cadm um was not detected above the detection limt in any of these

anal yses. The source of explosives and netals in groundwater sanples may be infiltration of
wastewat er fornmerly conveyed in the TNT Ditch.



No RCRA hazardous wastes were identified at Site M 3.

Site M3 is not located near heavily popul ated or environmentally sensitive areas. Site M3
is in the process of being transferred to the State of Illinois for inclusion into an
industrial park. Devel opnents within the industrial park include an internodal rail system
with a rail spur, additional roadways for truck traffic, l|arge areas reserved for warehouses,
and a coal - powered power plant. Based upon future industrial use of Site M3, final soil

RGs established in the ROD were based on human health risk-based nodels for industrial
exposure. According to the baseline risk assessment, no risks to industrial receptors were
identified at Site M3. Renedial activities will be conducted at Site M3 to construct a

new Subtitle DIlandfill cap at the site. Renedial action activities are schedul ed to occur
during fiscal year 2007.

3.2.3 ARU3, Volatile Organic Conmpounds - MG Area

GRU3, VOCs in Goundwater, is entirely in the MG Area and consi sts of separate tol uene

pl umes emanating fromsources in the western and central sections of Site MO - Tol uene Tank
Farns, and of a benzene plune found at Site M3 (Figure 7-48). The toluene plunes at Site MO
were in the overburden (glacial drift) aquifer of both the western and central tank farm
sections of Site MO (Figure 3-4), and in the upper bedrock aquifer of the western tank farm
section of Site MO (Figure 3-3). The benzene plune at Site MB is in the upper bedrock

aqui fer. The following table lists the sites included in GRU3 and the estimated vol une of

i npacted groundwater in the plunes at each site.

GRU3 Sites (VOCs in Groundwater - MG Area)

Sites Subar eas Vol umes (M3
MB Fl ashi ng G ounds 0 (1)
MLO Western and Central Tol uene Tank Farms 3
Tot al 3
Note: (1) Volune estimate not made for Site M3. Benzene expected to be degraded bel ow RG
since 1991.
The following table |ists exceedances of RGs for groundwater in GRU3.
Exceedances of RGs
for Goundwater in GRU3
M DEW N TALLGRASS PRAI Rl E AREAS (USDA) | NDUSTRI AL PARK AREAS
Sites VB MLO Centr al Sites MLO West
Maxi mum Concentrati on Exceedi ng RGs (ug/1)
RG (ug/ 1) USDA RG (ug/1) IND.P
Vol atil e Organi c Conpounds
(VCCs)
Benzene 5 15.8 25
Tol uene 2,500 19, 600 2,500 25, 000
Af fected Aquifers SB (€] aD, SB
Cont am nat ed Vol ume
(M3, Total 3 0 1.5 1.5

Key: @D glacial drift, shallow aquifer
SB shal | ow bedrock aquifer

3.2.3.1 Site M3 (Flashing Grounds). Site MB covers an area of approxinately 66 acres |ocated
in the west central portion of the MFC Area adjacent to Gant Creek. Site features are
depi cted on Figure 7-48. From 1942 until 1988, the principal activity at Site M3 was the




flash burning of equipnent and denolition materials to renove expl osive residues. The flash
burning was performed at two prinmary |locations within a 6-acre fenced area. An area of
expl osi ves- stained soil, where trucks were washed after dunping explosive nmaterials, is

| ocated between the prinmary burning pads and a dunpi ng area/ pad

Four additional burning pads, |located to the south of the fenced area of Site M3, were
identified in aerial photographs. Each of the secondary burning pads in the central portion
of Site MB is approximately 2 acres. Nunerous craters, |ocated adjacent to the burning pads,
may be indicative of TNT block testing. Later photographs indicate that by 1953 the area
cont ai ni ng these sout hernnost burning pads had been covered with a |ayer of soil, but
portions of the pads are still visible

Expl osives COCs for soil at Site M3 include TNB, TNT, and 2, 4-DNT. Based on the data
collected at Site M2 and the non-intrusive nature of the flashing operation, the vertica
extent of expl osives that exceeds RGs is assuned to be limted to one foot. The total volune
of inpacted soil is estimated to be 400 cy (520 tons).

Approxi matel y 150, 000 of the 260,000 ft2 of topsoil within the 6-acre fenced area of Site M3
are estinated to contain | ead concentrations above the RG Based on the non- intrusive nature
of flashing operations, the vertical extent of lead is assuned to be limted to one foot. The
volunme of lead inpacted soil in Site MB exceeding the RGis estimated to be 5,600 cy (7,280
tons).

Soils at Site MB may include the followi ng RCRA characteristic wastes: soils with TCLP
extractabl e 2, 4-DNT (RCRA waste code D030) and TCLP extractable | ead (RCRA waste code D008).

G oundwat er sanpl es have been collected fromtwo nonitoring wells at Site M3 (MAR33 and
MAB52) and anal yzed for VOCs (as well as expl osives, anions, netals, and semvolatile
conmpounds). One well (MAR33) contained benzene exceeding the RG during August 1991. However,
subsequent resanpling of nmonitoring well MA233 during July and Decenber 1998 and June and
Cct ober 1999 yi el ded no other detections of benzene. No other VOCs have been detected in
groundwater at Site M3 exceedi ng RGs.

Currently, nonitoring wells MM12 and MM13 at Site M3 are sanpled as conpliance wells for
Site W/

No RCRA hazardous wastes were identified in the groundwater at Site M3.

Site MB is not |ocated near a heavily popul ated area. The future land use for Site MB is
intended for devel opnent into the USDA Mdewin National Tallgrass Prairie. According to the
basel i ne ri sk assessnent, soils at the site were stated to pose an unacceptabl e hazard to
future recreational users. Final groundwater RGs were established in the ROD. Once final soi
RGs are established for the USDA | ands, renedial activities will be conducted at Site M3 to
clean up contam nated soil. Renedial action activities are schedul ed to occur during fisca
year 2005.

3.2.3.2 Site MO (Toluene Tank Farnm). Site MLO in the northern portion of the MG Area
contained three toluene tank farnms. Each of the tank farns covered approximately 5 acres and
was i n use through 1976. Site features are depicted on Figures 3-3 and 3-4. Four above ground
storage tanks (ASTs), each with a capacity exceeding 1 mllion gallons of toluene, were
constructed in each tank farm For the period of World War |I, during which nitroxyl enes were
manuf actured at JOAAP, xylenes were stored in two of the three tank farns. The specific tanks
used for xylene storage are not known. |In separate incidents in August 1968 and July 1971

li ghtning destroyed the northwestern and sout hwestern ASTs in the Wstern Tol uene Tank Farm
An estimated 1.1 x 106 gal l ons of toluene were lost, and for the nost part destroyed, in each
of the explosions and subsequent fires. Spill records also indicate that an AST in the
Central Tol uene Tank Farmwas struck by lightning in June 1971. The tank was not destroyed;
however, an unknown vol une of tol uene was | ost and destroyed.

Tol uene was detected in two sanples at the Central Toluene Farmfromnonitoring well MR224 at
a concentration of 20,000 ug/L during July 1988 and 6,000 ug/L during Decenber 1992. In the



Western Tol uene Tank Farm toluene was detected in two sanples fromnonitoring well MR20 at
a concentration of 10,000 ug/L during July 1988 and 19, 600 ug/L during Cctober 1991. The
presence of toluene in groundwater, but absence in soil, has been explained as the result of
a high water table and thin overburden creating a flushing nmechanismfor the overburden. The
suspected source is fromthe historical spills fromtank ruptured after being struck by

I'i ght ni ng.

VOC concentrations at Site MO wells have been bel ow RGs since 1998. G oundwater nonitoring
conducted at Site MLO during 1998, 1999, and 2000 at nonitoring wells MR224 and MA220
indicated no detections of toluene. The Final Site MO O osure Report was submtted in March
2003.

No RCRA hazardous wastes were identified remaining at Site MO. Previously, the tol uene
whi ch was used as a raw material or comercial chem cal product, was identified as a |isted
RCRA hazardous waste (RCRA waste code U220).

Site MO is not located near a heavily popul ated area. The future | and use for the Centra
Tank Farmat Site MO is intended for devel opnment into the USDA M dewin National Tallgrass
Prairie. The West Tank Farmat Site M O is in the process of being transferred to the State
of Illinois for inclusion into an industrial park. Final groundwater RGs were established in
the ROD. Once final soil RGs are established for the USDA | ands, no further action should be
necessary at Site MO

3.2.4 QU No Further Action Sites

Fifty-three sites, plus three subareas suspected as havi ng groundwater contam nation, were
investigated during the RI/FS and Ri sk Assessnent process. The groundwater underlying 41 of
these sites and the three subareas was determ ned to have either no contam nation, no

hi storical evidence suggesting potential contami nation, or contam nant concentrations that do
not pose a threat to human health or the environnent. |EPA and USEPA agreed that, under
CERCLA requirenents, no further cleanup actions are required for these sites.



4.0 REMEDI AL ACTI ONS

The ROD for JOAAP was signed in Cctober and Novenber 1998. Renedi al action objectives (RAGs)
presented in the ROD were developed as a result of RI/FS activities conducted at the site.
Data and cost estimates fromRI/FS activities aided in the devel opment and screening of
remedi al alternatives considered in the ROD. The prinary objective of the renedial actions at
JOAAP is to effectively mtigate, mnimze threats to, and provi de adequate protection of
human health and the environnent. To neet this objective, RAGCs were devel oped for the SOUs
and GOUs. The objectives of the final renedial actions are summarized as:

. Cl eanup contanminants to the site- specific and chemical - specific RGs,

. Prevent human and environnental exposure to concentrations above the RGs,

. Elimnate soils as a continuing source of inmpacts to groundwater,

. Prevent nigration of contam nants, and

. Renove characteristically hazardous RCRA wastes, except those contained within the

capped landfills of SRU6.
The objectives of the interimrenedial actions are sumarized as fol |l ows:
. Elimnate soils as a continuing source of inpacts to groundwater, and
. Prevent mgrati on of contam nants.

The ROD presented selected final remedies for the SOQU and GOU. Appropriate final renedial
actions for future USDA soils have been devel oped, evaluated, selected, and presented in the
Proposed Plan for the Soil Operable Unit, InterimROD Sites (U S. Arny, February 2004). The
selected renedies for interimsites will be fornerly presented and approved by the
appropriate regulatory agencies in accordance with the NCP, once the Final ROD for interim
sites has been subnitted. The submittal date for the Final ROD for interimsites is expected
to be during fiscal year 2004. Site specific information describing renedy inplenmentation,
system operations, and O&M are described in detail in further subsections.

4.1 REMEDY SELECTI ON

The ROD for JOAAP recently underwent nunmerous internal nodifications in an effort to address
comrents fromthe USDA in regard to the land intended to be transferred for reuse as the
M dewin National Tallgrass Prairie. Resolution of these issues is not yet avail able.

In an effort to proceed with site cleanup in a timely manner, the ROD was reformatted and
resubnitted for signature by the Arny and USEPA with interimguideline status for the SQU
sites located on land intended for future transfer to the USD A. These changes did not
directly affect the GOU sites and did not affect the inplementation of the LTM pl an.

The SQUs were divided into seven SRUs, the G0Us were divided into three GRUs, and there were
also two no further action (NFA) groups. Six SRUs involved CERCLA based renedi ati on, one SRU
i nvol ved non- CERCLA based renoval action, and one SRU i nvol ved NFA sites for soil. Three GRUs
i nvol ved CERCLA based action, and one GRU i nvol ved NFA sites for groundwater.

The final cleanup goal of the SRUs and GRUs was to protect human heal th and the environnent
by elimnating, reducing, or controlling hazards posed by the site. The goal of interim
actions was to renove sources of groundwater inpacts and/or prevent further mgration of
cont am nat i on.

The maj or conponents of the renedies selected in the ROD for soils include the foll ow ng:



. Excavation, biorenediation treatnent of soil, confirmatory sanpling, and reuse or
di sposal - Explosives in soils at concentrations greater than RG at SRUL and SRUS
will be excavated, treated, and disposed of or reused. Confirmatory sanpling nust
denonstrate that concentrations are bel ow RGs, are not hazardous under RCRA, and do
not exceed Land Disposal Restrictions (LDRs).

. Excavation, confirmatory sanpling, and disposal - Metal contamnants in soils at
concentrations greater than RGs at SRU2 and SRUS will be excavated and di sposed.
Confirmatory sanpling nust denonstrate that concentrations are bel ow RGs, are not
hazar dous under RCRA, and do not exceed LDRs.

. Excavation, confirnmatory sanpling, and disposal - PCS contaminants in soils at
concentrations greater than RGs at SRU4 will be excavated, confirmatory sanpl ed, and
di sposed. Disposal options are based on concentrations of PCBs (less than 50 ng/ kg
or greater than 500 ng/kg) in the renoved soil.

. Excavation, confirmatory sanpling, and disposal - O ganic contaminants in soils at
concentrations greater than RGs at SRUS will be excavated and di sposed. Confirnatory
sanpling nust denonstrate that concentrati ons are bel ow RGs, are not hazardous under
RCRA, and do not exceed LDRs.

. Excavation, waste segregation, and disposal - Three landfills at SRU6 will include
excavation of contam nated soil, waste segregation, and di sposal.

. Landfill Capping - Three landfills at SRU6 are to be capped with new | andfill
covers.

. Excavation and recycling or disposal - Raw sul fur buried at two sites at SRU7 will
be excavated and recycl ed or disposed.

. No further action - Twenty-eight sites at JOAAP suspected of having soil
contam nation have been determned to contain either no evidence of contanination or
concentrations that do not pose a threat to human health and the environnent. These
sites require no further cleanup actions.

The remedial alternatives presented in the ROD for the GOU included no action, limted
action, and punp and treat alternatives. Forty-three sites at JOAAP suspected of having
groundwat er contam nati on have been determned to contain either no evidence of contam nation
or concentrations that do not pose a threat to human health and the environnent. These sites
require no further cleanup actions.

The limted action alternative was chosen for the three GRUs in the GOU. Under the limted
action alternative, steps are taken to prevent or limt the likelihood of human consunption
or exposure to inpacted groundwater, and natural attenuation is used to |ower the
concentrations of COCs in groundwater. The limted action alternative includes the follow ng:

. Est abl i sh GQWEs,

. Deed and zoning restrictions,

. Periodic site inspections,

. G oundwat er and surface water nonitoring, and
. Nat ural attenuation.

Nat ural attenuation involves the use of natural processes such as biol ogi cal degradati on,
sorption, dispersion, and dilution to reduce the concentrations of COCs in the plunmes. Source
removal is required at the GRUs where soil contam nation exists at concentrations greater
than RGs. These sites and activities are described in the SOU RO RA Wrkpl an and the progress
towards the SOU RAGs is described in the SOU First Five-Year Review Report. Monitored natural



attenuation has been recogni zed as a cost-effective renedy for nunerous federal and private
facilities and has been accepted by the Arny, the USEPA, and the | EPA as the best alternative
for groundwater cleanup at JQOAAP.

4.2 REMEDY | MPLEMENTATI ON

The remedi al design for the SQU renedi al activities was conducted between July 1998 and April
1999. The Final Soils Operable Unit Renedial Design/Renedial Action Wrkplan - Phase 1 (MM,
1999) was approved and signed on April 7, 1999. Several factors governed the order in which
remedi al activities were conducted. The sites that posed the highest risk to human heal th and
the environnent, based upon the risk assessnent, were generally the sites where renedi al
activities were first initiated. ther factors affecting the order of renedial activities

i ncl uded:

. Mtigation of the highest potential for migration of COCs fromsoil to groundwater,
. Expedi tion of property transfers, and
. Budget consi derati ons.

Wthin the SQU, 24 sites were investigated and grouped into seven SRUs according to the type
of contamination found. The seven SRUs have no direct correlation with the three GRUs.
Because nultiple types of soil contamination occur at individual sites, the same site may
have nmore than one SRU designati on.

The seven SRUs and the selected renmedial action are as foll ows:

. SRU 1 Explosives in Soil - Biorenediate and di spose,

. SRU 2 Metals in Soil - Excavate and di spose,

. SRU 3 Expl osives and Metals in Soil - Biorenediate and excavat e/ di spose,
. SRU 4 PCBs in Soil - Excavate/incinerate and di spose,

. SRU 5 Organics in Soil - Excavate and di spose,

. SRU 6 Landfills - Contain or excavate and di spose, and

. SRU 7 Sul fur - Excavate and di spose.

The rel ationship of the various SRUs to the GRUs is conplex given that sites may be grouped
into nultiple SRUs. Not all soil sites have correspondi ng groundwater contam nation, and sone
groundwat er sites do not have soil contam nation. As a result, nost discussion and
operational information in this report was recorded, evaluated, and presented in terns of the
specific sites. Source removal is an inportant conponent of natural attenuation for

groundwat er renedi ation at nost of the sites. The specific activities are described in the
SQU RD RA Wor kpl an. Because the SQU renedi al actions are ongoing, limted discussion is

provi ded.

The remedi al design for the GOU was conducted between July 1998 and April 1999. The Fi nal

G oundwat er Qperabl e Unit Remedi al Design/ Renedi al Action Workplan (MN 1999) was approved
and signed on April 8, 1999. The primary objective of the cleanup of the GOU at JOAAP is to
effectively mtigate contami nation, mnimze contam nant threats, and provide adequate
protection of human health and the environment. The conbinati on of the nonitored natural
attenuation groundwater renedy and source renoval of inpacted soils for the MG and LAP Areas
are expected to neet the RAGCs.



4.3 SYSTEM OPERATI ONS/ OPERATI ON AND MAI NTENANCE ( OM&M

The remedy has been inplemented without nmajor nodification, except at Site M, where an BSD
was necessary. The BSD expanded the northern and western boundaries of the GW as shown on
Figure 7-42. The expanded GWZ area consists of approxinately 49 acres on pasturel and
previously transferred to the USDA for intended future use as tail grass prairie. In
conjunction with the change in the GVZ boundary, the early warning and conpliance wells were
reassi gned. The new boundaries should allow the groundwater renedy (natural attenuation) to
proceed without additional exceedances of the sulfate RG at, or beyond, the GW linits.

Peri odi ¢ mai nt enance of the groundwater monitoring network has occurred at JOAAP. Due to the
devel opnent of the Deer Run Industrial Park within the MFG Area, 26 nonitoring wells were
abandoned after the Spring 2001 sanpling round. The abandonment of these wells was performed
during March, April, and May 2001. Eighteen of these wells were part of the LTM Program

Har bour Contractors subcontracted RD-n-P Drilling to replace and devel op the eighteen wells
during Septenber and Cctober 2001. A geol ogist from STS Consultants, Ltd. and MM performed
oversight on the replacenent well installations. Replacenment wells are | abel ed using the
original well nane followed by a "R' which designates it as a replacenment well. The ei ghteen
repl acenent wells were designated as:

MAL14R MAL23R MAL25R MAL27R MAL47R MAL48RR
MAL62R MALG66R MA207R MAB20R MAB23R MAB24R
MAB25R MAB27R MAB54R MAB55R MAB56R AEHA14R

In addition to the eighteen well replacenments, four nmonitoring wells (MA62, MA663, MNG64,
and MA565) were added at Site M6 to nonitor groundwater around a | arge sedinentation basin
installed as part of the | and redevel opment (Figure 7-46). Replacement nonitoring wells were
install ed as water table, conbined, or bedrock wells. Water table wells have screens
intersecting the water table usually w thin unconsolidated deposits, conbined wells have
screens intersecting unconsolidated and bedrock stratographic units, and bedrock wells are
screened within bedrock.

Addi tional well abandonment and repl acenent activities took place at Site M3 from January
12, 2004 through January 21, 2004. As part of the on- going devel opnent of the Deer Run
Industrial Park, excavation activities at Site M3 resulted in the damage or destruction of
monitoring wells GC3, G4, M2, M3, MAM26, MAB45, and MAB46. Monitoring wells M2, MM26, and
MAB45 wer e abandoned, but danaged nonitoring wells GC3, GC4, M3, and MAB46 at site M3 could
not be | ocated for abandonnent. Repl acenment wells consisted of two well nests, each with an

overburden wel|l and a shallow bedrock well. One of the well nests was installed at the former
MAL26 | ocation (MM26R/ MAB62) and the other well nest was installed near the former MAB45
| ocation (MAB63/ MAB64). Wl | abandonnent and replacenent well |ocations have been incl uded

on Figure 4-1.

Costs for systemoperation are summarized in Table 4-1. The cost to inplenent the nonitored
natural attenuation remedy since inception in June 1999 through this First Five-Year Review
has been approxi mately $1, 663, 500. 00.



5.0 PROGRESS SI NCE THE LAST FI VE- YEAR REVI EW

This was the first Five-Year Review for the GOU at JQAAP.



6. 0 FI VE- YEAR REVI EW PROCESS

6.1 ADM NI STRATI VE COMPONENTS

Representatives fromthe USEPA and | EPA were notified of the initiation of the Five-Year

Revi ew t hrough proj ect nmanagenent mneetings conducted nmonthly at the JOAAP site office. M.
Diana Mally of the USEPA and Ms. N cole WIson of the | EPA assisted in the review as
representatives for the regul ati ng agenci es. Discussion with the community and interviews
pertaining to the Five Year Review were conducted during the Restorati on Advi sory Board (RAB)
neeting held at Gty Hall in WIlmngton, Illinois.

The First Five-Year Review of the GOU at JOAAP was conduct ed between Cctober 2003 and January
2004. The revi ew teamincluded nmenbers fromthe MM project managenent and technical advisory
staff with expertise in construction nmanagenent, engi neering, hydrogeol ogy, chenistry,
environnental regul ations, and ri sk assessment. Conponents of the Five-Year Review are

di scussed bel ow.

6.2 COVMMUNI TY | NVOLVEMENT

Activities to involve the conmunity in the First Five-Year Review were initiated through
interview and discussions conducted during RAB neetings held at City Hall in WImngton,
II'linois. The RAB neetings are held on a bi-nmonthly basis and are voluntarily attended by
nenbers of the surrounding communities and other potentially interested parties. These
neetings serve as the main contact point for interested parties in the comunity to discuss
the historical, current, and future site operations at JOAPP. Menbers of USAGE, USEPA, | EPA,
and MMH, are present at the RAB neetings to answer questions posed by those attending. The
RAB board consists of twelve people representing seven comunities fromthe surroundi ng area.

Notification of the commencenent of the Five-Year Review was given to the conmmunity during
the RAB neeting conducted on January 7, 2004. The content and purpose of the Five-Year Review
was di scussed in general during the neeting, and in detail during interviews with the RAB
co-chair, Reverend Al an Abbott, where the discussion was directed toward the inpacts on, and
concerns of, the comrunity in relationship to the historical, current, and future activities
at the site.

6. 3 DOCUMENT REVI EW

The First Five-Year Review consisted of a review of relevant docunents including renedial
design reports, closure reports, work plans, & records, facility records, and the ROD. A
list of docurments that were reviewed during the First Five-Year Reviewis presented in
Appendi x B.

Literature was al so searched during the Five-Year Review process to deternmine if nore
information was available on first order decay rate coefficients for expl osives conpounds.
Recent | aboratory colum studies to determne the first order decay rate coefficient for

RDX have been perfornmed by the USAGE Engi neer Research and Devel opnent Center (USAGE - August
2003). In particular, |laboratory colum tests were run at three different tenperatures (5,

10, and 15 degrees Centigrade (NC)) to deternine the decay rate of RDX. The first order decay
rate coefficient (k) for RDX varied between 1.14X10(3)yr(-1) to 1.63X10(3)yr(-1)for the three
treatnment columms, with an average k val ue of 1.36X10(3)yr(-1) (standard deviation of 0.019).
It was determned that aquifer tenperature has a significant influence on the in-situ

bi odegradati on of RDX. For the experimental conditions of the USAGE tests, an activation
energy of about 63.54 kilojoules/nole (kJ/nol) for RDX was estimated. As described in the
sections below, first order decay rate coefficients used in nodeling for JOAPP are magnitudes
of order |ess than those val ues obtained fromthese recent studies. Since the preparation of
the GOU RD) RA Workpl an, no other recent literature was found for the bi odegradation of

expl osi ve conpounds detected at JQAAP.

Appl i cabl e groundwat er standards, as listed in the ROD, were al so revi ewed.



6.4 DATA REVI EW

Basel i ne groundwat er monitoring was conducted during the sumrer and fall of 1998 as part of
the RD for the GOU. Previous groundwater analytical data had been collected during the many
phases of R work conducted at the site. Since the inplenmentation of the GOU ROYRA Wrk Pl an,
seni -annual groundwater nonitoring has been conducted at JOAAP as part of the nonitored
natural attenuation remedy. The first sem -annual groundwater nonitoring event occurred
during June 1999. Subsequent sanpling has routinely occurred during May and Cctober of each
year. G oundwater analytical data pertaining to JOAAP from Rl through LTM have been entered
into a database. Data used to produce tables and determine trends for the Five-Year Review
have been generated using the database. H storical data summary tables for explosives, VCCs,
and indicator parameters (including sulfate) are presented in Appendi x C.

Because of specifications in the GOU RD RA Wrkpl an (Mont gonery Watson, 1998) and
requirenents in the ROD, the methods described in the foll ow ng subsections were used,
including trend analysis, first order rate decay determ nati ons and Bl OSCREEN nodel i ng.
Specifically, the ROD required that a groundwater nodel be devel oped to determne if GWs
assigned to GOU sites would be appropriate. The Bl OSCREEN nodel was chosen at the RD RA

Wor kpl an preparation stage and is used in this analysis to evaluate travel distances. The RCD
also called for using site analytical data to predict estimted clean-up tinmes for GOU sites.
Plotting site data and appl yi ng exponential curve fitting is a standard method to cal cul ate
first- order rate decay constants and predict estimated clean-up tines. In addition to these
nmet hods, the Mann- Kendall test was al so used to provided a statistical trend anal ysis of
concentration data collected during the Five-Year Review period.

The Five-Year review process usually is applicable to sites in which SQU RA activities have
been conpl eted, but SOU RA activities have only been conducted at three of the ten (M, M5,
and M) GQU sites proposed for source renoval and one of the three (MB) is ongoing.

Nonet hel ess, data was anal yzed for all GOU sites in a good faith attenpt to determne if the
chosen remedy is effective at the each GQU site. The chosen renedy of nonitored natural
attenuation (MNA) will be considered to be functioning as designed in the ROD as | ong as
contami nant concentrations in groundwater are not exceeding RGs at points of conpliance for
site GVZs and institutional controls prohibit the withdrawal and consunption of contam nated
gr oundwat er .

6.4.1 Trend Anal ysis

Sem - annual groundwat er sanpling has been conducted since the baseline sanpling event during
sumrer and fall 1998. Expl osive conpound data were used to produce figures that show graphs
of selected COC concentrations versus tine. These graphs present tenporal trends in
groundwater quality to assess the effectiveness of natural attenuation at each of the sites.
Conpounds to be assessed were sel ected based on the COC with the greatest concentration
relative toits RG If nore than one well was available at a site for trend analysis, wells
were preferentially sel ected where RG exceedances were the greatest. These steps provided
conservative data sets fromwhich estimated COC reduction rates nay be used to project site
clean- up times. Trend graphs are presented as Figures 6-1 through 6-21. Specific trends for
each site are discussed in the appropriate subsections of Sections 7.2 through 7.4. The
estimations of projected site clean-up times are discussed in the follow ng section.

6.4.2 Estimated O ean-up Time Cal cul ation

The projected site clean-up tines for specific COCs are based on trend anal yses to estimate
reduction rates at selected wells for individual sites. Estimates of COC reduction rates are
determined by fitting an exponential curve through each graph produced in the trend analysis
perforned in Section 6.4.1. The exponential nodel (y= exp(x)) is the typical governing
equation describing first-order biological degradation (C CO = exp(-kt)) and is the nodel
used by nost contam nant transport nodels to describe the biol ogical degradati on conponent of
the transport equation (EPA, 2002, Calculation and Use of First-Oder Rate Constants for

Moni tored Natural Attenuation Studies. EPA 540/ S-02/500). Were data are sparse and no
distinct trend is apparent, an exponential curve was used to nmaintain consistent results. The
origins of the exponential curves were fit through the data begi nning at the maxi mum observed



concentration. The exponential curves were also not fit through anonmal ously | ow concentration
val ues. Each of these neasures act to produce a conservative estimate and prevent the
exponential curve from being skewed downward and artificially reducing the calculated site

cl ean-up tinmefranes.

Graphs and curve fitting anal yses for determining first order decay rates are presented in
Appendi x E. Note that graphs were created using Julian tine with January 1, 1950 as the
presuned first day COCs reached groundwater.

The graphs used to estinate projected clean-up tinme have R2 values displayed. The R2 value is
an indicator of how well the equation for the fitted exponential curve represents the
observed data. An R2 value equal to 1.0 is an exact fit, and values that approach zero
suggest a very poor fit. For this analysis, R2 values were generally | ow because of |arge
variability in the observed data. Cean-up tinmes calculated fromtrend anal yses that have
exponential curves with R2 values closer to zero than one will likely be less reliable
Plotting site data and applying best-fit exponential curve is a standard way to cal cul ate
first- order rate decay constants and predict estinated clean-up tines. Mre reliable
estimates of first order decay rate constants and predicted clean-up tinmes will be
acconpl i shed when soil source control neasures have been inplenented at each site. Once soi
source controls nmeasures are conpleted, non-linear |oading to groundwater should cease and
groundwat er concentrations wll becone |ess variable. R2 val ues have been included on trend
anal yses presented as Figures 6-1 through 6-21. For additional information regarding this
anal ysis and an exanple calculation for projected clean-up tines, refer to Appendix D. A
summary of projected clean-up tines is presented in Table 6-1

Proj ected cleanup tinmes are only approxi mati ons based on conservatively estinmated COC
reduction rates. The target concentration used to calculate the cleanup tinme for site

remedi ation is the conpound-specific RG The calculated clean- up tinme is for a specific
conmpound to attenuate below its RG The COC reduction rate includes the physical, chem cal
and bi ol ogi cal attenuation nechani sns active within the aquifer. Discussions of specific site
clean-up tinmes are included in the appropriate sub- sections of Sections 7.2 through 7. 4.

6. 4.3 Mann-Kendal | Anal ysi s

Data obtained fromLTM since baseline sanpling conducted during 1998 were eval uated using the
Mann- Kendal | anal ysis. Previous Rl data was not used in this analysis because the test is
set up to analyze data fromthe ten nobst recent nonitoring events without a tine-I|apse

bet ween events. The Mann-Kendall analysis is a nonparanetric statistical test used to

show whet her groundwater contami nation concentrations in a nonitoring well are increasing
stabl e, or decreasing. The test is not able to determine the rate at which concentrations are
changi ng over tine. The Mann-Kendal|l Test is not valid for data that exhibit seasona
behavi or. For data exhibiting seasonal behavior, testing only data fromthe seasons with the
hi ghest cont am nant concentrations produces valid results. To denonstrate that natura
attenuation is effective, the statistical test nust show decreasing contam nant
concentrations at an appropriate confidence | evel. The Mann-Kendal |l analysis gives a result
with an 80% and 90% confidence | evel. The test also concludes if the detections in a well are
stable if no trend exists at an 80% confidence | evel

The Mann-Kendal | anal ysis does not take into account the magnitude of scatter in the data

A data set with a great deal of scatter may return a Mann- Kendall analysis indicating there
is no trend, when, in fact, no conclusion can be drawn regarding the trend because of data
variability. In this case, additional data collection nay be necessary to determne that the
plume is stable, declining, or increasing. As a sinple test, the coefficient of variation
(CV) can provide an indication of the scatter in the data. The CV should be | ess than or
equal to 1 to indicate that the no-trend hypothesis also indicates a stable plune
configuration

The Mann-Kendal | spreadsheet used to eval uate JOAAP groundwater data was obtained fromthe
W sconsin Departnment of Natural Resources website (www dnr.state.wi.us/). As was done during
the trend analysis, the Mann- Kendall Test was perfornmed on data fromwells exhibiting the
hi ghest concentration at each site. Goundwater analytical data and groundwater el evation



data were plotted to determine if seasonal variability in the data was apparent. Data from
wel I's exhi biting seasonal variation were reanal yzed using the data with the highest
concentrations. Mann- Kendal | anal yses are presented in Appendix F. Oiginal Mann-Kendal
anal yses for wells exhibiting seasonal variability have al so been included for conparative
purposes. Discussions of Mann-Kendall analysis results by site have been included in the
appropriate sub-sections of Sections 7.2 through 7.4.

Because the majority of contamnant nass at a site is associated with wells exhibiting the
hi ghest concentrations, the trends exhibited by these wells will provide an indication to
what i s happeni ng near the contam nant sources at each site given the stage of renediation
(First Five-Year Review). Decreasing trends in general, but especially near a source that
has yet to be actively addressed, will indicate the likelihood that natural attenuation is
occurring. An increasing trend near a source usually indicates additional source |oading to
groundwat er and consequently a growi ng plune; however in this case, increasing trends at

wel I's near sources are expected because renobval activities that are currently ongoing or
recently conpleted will have likely nobilized contam nants causi ng spi kes in groundwat er
concentrations. The use of the Mann- Kendall test was limted to the same wells used in the
ot her anal yses for consistency in reporting results.

6. 4.4 Model i ng

Eval uati on of appropriate groundwater nodel types was conpleted for JOAAP groundwater sites.
Al though three different nodel conplexities were identified and di scussed in the 35%

G oundwat er RD Report, the site-specific plune infornmation, expected data output, and

percei ved data usage affected the nodel selection. Utinately, one groundwater nodel was
identified as being capable of providing information to justify nonitored natural attenuation
t hrough enuneration of expected transport distance fromknown contam nated wel| |ocations.

For the purposes of the RD, and now during the Five-Year Review process, BIOSCREEN is used to
predict the distance the plume will extend fromthe source area(s) at each site. The nost
contam nated nonitoring well at each site was chosen to identify the distance fromthe
suspected source to the GVZ. Iterative nodel runs were conpleted to evaluate the potentia

for contamnant mgration in excess of RG to |locations at or beyond site GvZs. Bl OSCREEN
nodeling run results for this Five-Year Review have been included in Appendix G

The assunpti ons necessary for nodel inputs are extrenely conservative and, therefore, the
predi cted di stances of RG exceedances are likely nmuch further fromthe source than what
sanpling results have actually shown themto be. For exanple, the input for source half-life
was set as infinite, even though sources at JOAAP are likely to be renoved within the next
four years. Qther exanples of conservatismin the nodel include no retardation factors being
applied, despite favorable site conditions for retardation, and for many of the sites, no
decay coefficient was incorporated into the nodel

During the RD, decay coefficients incorporated into nodel runs were for RDX and TNB and were
obtai ned fromthe Waterways Experinent Station (WES) report that evaluated the feasibility of
natural attenuation at Site L1 (WES, 1998). Decay constants that were incorporated into the
current Bl OSCREEN anal ysis were obtained fromprojected clean-up tinmes calculated in Section
6.4.2. A summary of the nodeling results and first order decay rate constants is presented in
Table 6-2. In addition, Table 6-2 includes the distances that COCs may travel before
concentrations are predicted to attenuate to the RG

Di scussi ons of BlI OSCREEN nodeling results by site have been included in the appropriate
sub-sections of Sections 7.2 through 7. 4.

6.5 SITE | NSPECTI ON

A site inspection was conducted by MM as part of the annual groundwater mnonitoring event
conducted from Cctober 7, 2003 through Cctober 28, 2003. The purpose of the inspection was to
assess the protectiveness of the renedy. Site inspection activities included monitoring well
inspection for condition, functionality, and security. In addition, institutional controls
inmplenented at sites were inspected or reviewed. A sunmmary of inplenented institutiona



controls for GQOU sites has been included in Table 7-10. Fences were inspected at sites L1
L2, L3, L14, M, and MB to ensure restricted access is nmintained. Security patrols were
encountered nunerous tines during the three week period. Site operations at transferred
properties at sites Mo, MB and ML3 include fencing around the perineter and have security
check points at nain entrances. Water used at new facilities is supplied by the town of

El wood. The foll owi ng observations were noted during the site inspection

. Grass and brush trinmm ng shoul d be conducted around nonitoring wells to maintain
well visibility for sanpling and well protection

. Monitoring well MAL71 at Site L1 continues to be dry. The well has not been sanpl ed
since 1991

. Monitoring well M2 at Site L3 has been danmged, and the well casing is severely
ki nked. No sanples can currently be collected fromthe well.

. Monitoring wells GC3, G4, M, M3, MAL26, MMB45, and MAB46 at site M 3 have been
damaged or destroyed by devel opnent activities. The danaged or destroyed nonitoring
well's were replaced by two separate well nests (MM26R MA862 and MAB63/ MAB564)
during January 2004 (Figure 4-1). One well nest was installed near former well MAM26
and the other near former well MA45. Mnitoring well abandonnent and repl acenent
activities occurred during January 2004.

. The gate in the fence along the south side of Site L3 is no longer attached to the
hi nges and is lying on the ground adjacent to the gate opening.

The institutional controls that are in place include prohibitions on the use or disturbance
of groundwater until clean-up |levels are achieved and any other activities or actions that
mght interfere with the inplenmented renedy. Deed restrictions have been filed for |and
transferred at Sites M, MB, and ML3. No activities were observed that woul d have viol ated
the institutional controls. No unauthorized uses of groundwater were observed. Please refer
to the SQU First Five-Year Review Report for Site M cover inspection docunentation

In accordance with the docunents that transferred industrial property with restrictions and
covenants, the current |and owner submts an annual letter attesting that no viol ations of
sane have occurred. This letter is witten to the Arny, but also distributed to the USEPA
and | EPA. A copy of the nost recent report is presented in Appendix J to denonstrate that
the reports are received. The report often covers subject nmatter not related to the
restrictions, as well. These non- relevant portions of the letter have been bl ackened. Table
7-10 identifies the properties that are covered by the Iand owner letter certifying
conpliance with institutional controls

6. 6 | NTERVI EWS

Interviews were conducted with appropriate parties affiliated with the JOAAP project and
sites.

An interview was conducted on January 7, 2004 with the RAB co-chair, Reverend Al an Abbott.

Di scussion was directed toward the inpacts on, and concerns of, the comrunity in relationship
to the historical, current and future activities at JOAAP. Interview comments are sunmari zed
bel ow

. The community is concerned about the future increased truck traffic affiliated with
the opening of the WII County Landfill. Additional streetlights will be installed
to compensate for the increased traffic.

. A concern was raised about the site security and | ack of access restrictions. Rev.
Abbott felt that all terrain vehicle (ATV) users can enter areas where renedi a
activities are active. Current site restrictions may not be stringent enough to be
protective of the community.



. A comrent was rai sed about the formulation of RGs as pertaining to USDA workers.
Rev. Abbott nade a comment that this issue forced a revision in RG as the interim
ROD was bei ng devel oped.

. Reports give a conprehensive view of site operations, but site visits,
presentations, slide shows, and pictures are nore effective nmeans of comunication
to the public about the on- going site operations at JOAAP

. Rev. Abbott highly comrended the project teans and regulatory staff for the
effective execution and teamwork since the start of operations at JOAAP

A copy of the interview questions and responses from Rev. Abbott are included in Appendix A

An interview was al so conducted with JOAAP Site Manager, M. Arthur Holz. The intervi ew was
conducted in the formof a hard-copy handout of interview questions devel oped for the

Fi ve- Year Review. Interview questions/discussion were directed toward the perfornmance and
managenent of the JOAAP project. Comments/responses fromthe handout are summari zed bel ow

. Inthe first five years, this project has met or exceeded expectations. As conpared
to projections made in FY-2000, the project has reduced the expected
Cost-to-Conpl ete by over $29M and shortened the project life by three years.

. The project has nmet with sonme unforeseen difficulties. Biorenediati on of DNT-
contam nated soil has taken far |onger than expected. The vol une of contam nated
soil requiring excavation at Site Mo is far greater than anticipated. Each of these
adversities have been overcone and the project has renmined on track

. The bi orenedi ati on technol ogy has been under constant inprovenent. The per-unit cost
of treating soil has been reduced by nore than 50% over the 4 plus years of
operation

. This project teamhas functioned very well. Qutside observers have been i npressed

with the progress that we have acconplished and the successful way in which we have
establ i shed positive working rel ationshi ps anong the parties.

A copy of the interview questions and responses fromM. Holz are included in Appendix A



7.0 TECHNI CAL ASSESSMENT

The followi ng are responses to three technical assessnent questions posed by the

Conpr ehensi ve Five-Year Revi ew Qui dance (USEPA, June 2001) regarding the nonitored natura
attenuation renedy for the GOU. A discussion of criteria nost relevant to assessing natura
attenuation is followed by a site-specific assessnent. Site-specific information is presented
in Sections 7.2 through 7.4 of this report. Water level information and interpreted flow

di rections have been derived using data collected during the Cctober 2003 nonitoring event.

7.1 NATURAL ATTENUATI ON PROCESSES

The natural attenuation process is influenced by site specific factors such as geol ogy,
hydr ogeol ogy, chemistry, and biol ogi cal reactions. A discussion of each of these criteria
and other factors influencing natural attenuation processes is presented bel ow

7.1.1 Ceol ogy

Si gni ficant geol ogi c variables that inpact natural attenuation are the characteristics
associated with lateral and vertical heterogeneity of each aquifer. Factors that will be used
to evaluate lateral and vertical heterogeneity include the conposition and variability of
material within an aquifer and the nunber of aquifers in which contam nants have been
detected. To eval uate these factors, the regional and |ocal geol ogy were considered, and the
significant variations were identified at each |ocation. Laterally, within an unconsolidated
aqui fer, a large amount of heterogeneity is often due to glacial or fluvial depositiona
sequences that vary in direction, energy, and duration. This variability is evident in
reviewing site cross sections (Figure 7-1 through 7-27). Lateral heterogeneity in bedrock is
primarily due to fracturing. Vertical heterogeneity w thin unconsolidated deposits is
primarily due to layering of different geologic units (i.e. outwash over till or fluvia
sands over clays). Vertical heterogeneity within bedrock is due to |ayering, weathering, and
fracturing. The following text is a sunmary of the regional and | ocal geology at JOAAP. This
summary provi des a background for understandi ng the conplexity of the geologic variables at
the site.

7.1.2 Regional Geol ogy

The regi onal geologic setting of JOAAP is typical of the Central Low ands Physi ographic
Province. This region is typified by subhorizontal Pal eozoic sedinentary rocks, both
carbonates and el astics, which are often uniformin character over extensive areas. These
ol der formations are wi dely covered by sands, silts, and clays deposited during Pl eistocene
gl aci ati on.

In the northeast corner of Illinois, three groups of aquifers are generally recogni zed. These
include surficial aquifers within the wi despread veneer of glacial sediment, a shallow
bedrock aquifer, and a deep bedrock aquifer

The Pl ei stocene gl acial deposits include a heterogeneous assenbl age of clays, silts, sands,
and gravel s. These sedinents were deposited directly by the glacier (till), or by streans in
or adjacent to the glacier (outwash). Qutwash deposits, which usually include perneabl e sand
and gravel beds, often serve as good aquifers

The shal | ow bedrock aquifer is conposed of dolomtes of Silurian Age and |lies beneath the
glacial drift. The Silurian dolomte is between 50 and 100 feet thick. Beneath the Silurian
dolonite is the Maquoketa G oup. The Maguoketa Group is about 150 feet thick and is conposed
largely of shale with sone dol omte beds. The Maquoketa Group is a regional confining unit,
whi ch separates the shall ow and deep bedrock aquifer systens. The only two aquifers, which
have been historically affected by contam nants at JOAAP, are the shal |l ow unconsol i dated
deposits and the Silurian dolomte.

The deep bedrock system (beneath the Maquoketa G oup) includes several najor stratigraphic
units that formthe deep bedrock aquifer. Notable units are the Galena-Platteville Dol omte,



the St. Peters Sandstone, and the M. Sinon Formation. The deep bedrock aquifer provi des nost
of the groundwater used in northern Illinois.

The structural geology of northeastern Illinois, like nost of the mdcontinental region, is
not conplex. The JOAAP site is situated on the Kankakee Arch, a broad structural high that
separates the Mchigan Basin to the northeast fromthe Illinois Basin to the south. The rock

strata in the vicinity of JOAAP dip gently to the east at a rate of about 10 feet per nmile
(less than 1 degree), indicating that JOAAP is on the east flank of the arch

The Sandw ch Fault Zone passes through the eastern portion of JOAAP (Figure 7-28). This is a
maj or regional fault zone that has been mapped for 85 miles in a northwesterly direction from
WIIl County to Qgle County, Illinois. It is a nornal fault with a displacenment of about 150
feet in WII County. The south side of the fault is the downthrown side. The fault was
probably formed in md-to-late Pal eozoic tines. It is not believed to be active today
(personal communi cation, Dennis Kolata, Illinois Geol ogical Survey, 1993). This fault occurs
significantly north of the GOU and does not have an effect on groundwater flow or contani nant
transport in the GRUs.

Details of local structural geology are not well known because outcrops are few. However, a
previous investigation of the facility included a photogeol ogi c study. This study concl uded
that there were two sets of bedrock fractures in the vicinity of JOAAP, a northwest-sout heast
set, and a northeast-sout hwest set. Many individual fractures could be traced for up to 2,000
feet (Figure 7-28). The frequency and orientation of these fractures may have a significant
influence on the transport of contam nants within the dol omte bedrock

7.1.3 Local GCeol ogy

At JOAAP, two gl acial deposits have been identified: the Henry and the Wedron formati ons. The
Henry Formation underlies nost of the outwash plain in the central and western parts of the
MFC Area. It includes sandy and gravelly silts and distinct beds of sand and gravel, and is 5
to 25 feet thick. The Wedron Formation is extensive in the upland area east of the main part
of the MFG Area. This formation is a till conposed of clayey silt with mnor sand. The

conbi ned t hi ckness of both Wedron and Henry formations is generally less than 25 feet in the
western part of the MFG Area. In the eastern part of the MFG Area, the thickness increases to
60 to 70 feet. The overall thickness of the unconsolidated deposits is shown on Figures 7-1
through 7-8 for the LAP Area and Figures 7-9 through 7-27 for the MG Area.

The Silurian dolomte is the underlying bedrock throughout the MG Area. In | ogs of numerous
borings, the dolomte is described as a fine-grained rock, commonly pyritic, and in some

pl aces, includes shaley beds. The dolomte is yellow or yellow brown where it is weathered,
and gray or greenish gray otherw se.

As a basis for understanding the site-specific lithologies, tw geologic cross sections are
presented for each individual site, one with a north- south orientation and the other with an
east- west orientation. Each cross section was prepared fromboring | ogs conpl eted by

various contractors fromvarious tinme periods. Figures 7-1 through 7-8 present north-south
(A-A) and east-west (B-B') cross- sections of LAP Sites L1, L2, L3 and L14. Figures 7-9
through 7-27 present north-south, east-west, and sone other oriented cross-sections for each
MFG si te.

7.1.4 Hydrogeol ogy

Hydr ogeol ogi cal characteristics at each site will influence the natural attenuation
mechani sms. These characteristics include the nunber of aquifers, and aquitards in which
contami nants are transported, the variability of hydraulic conductivity, depth to
groundwat er, groundwater velocity, hydraulic gradients, and fracture flow verses | am nar
flow.

Water | evels measured during Cctober 2003 well gauging activities were used to prepare water
tabl e maps and potentionetric surface maps for the GOU sites, except Site MIO. At Site M,
monitoring wells are screened in the shall ow bedrock aquifer, and therefore, no water table



map was generated. The configuration of the water table on the recent water table maps is
simlar to that of the water table maps produced during the R and indicate consistent
gradients and flow directions. The potentionetric surface across the facility ranges from 522
to 546 feet nean sea level (MSL). The horizontal conponent of groundwater flow in the glacia
drift and shal | ow bedrock aquifer systens is predomnantly to the west toward the najor
surface water drainages. This westerly flow in the uppernost aquifer systemis illustrated by
the decline in the water table elevation fromeast to west.

The predom nant flow fromeast to west is influenced locally by the surface topography and
the larger streans in the area

H storic water |levels neasured at each site were also plotted versus tinme. The plots were
eval uated to determ ne unusual fluctuations in elevations that may have occurred which m ght
affect groundwater flow at a particular site. These plots are presented in Appendix H

Water | evel neasurenents collected during the Cctober 2003 sanpling event were used to

cal cul ate vertical gradients between the overburden and bedrock for well pairs |ocated

t hroughout JQOAAP (Table 7-3). Based on these data, a downward conponent of flow between the
overburden and bedrock is generally present east of the outwash plain. Exceptions are noted
in well pairs |ocated adjacent to Prairie Oreek in the LAP Area, where gradients are upward,
indicating that this creek is an area of shallow groundwater di scharge. Another exception is
well pair MAL66 and MAB20 at the TNT Ditch (Site Mb) in the MG Area, where the vertica
gradi ent indicates upward flow and wel | MAB20 has occasionally been observed to be under
artesian conditions. In contrast, vertical gradients west of the outwash plain are generally
considerably less than vertical gradients to the east. This suggests that groundwater tends
to flow horizontally within both the overburden and bedrock in western portions of the site.
It should be noted that west of the outwash plain, the overburden thins to less than 5 feet
in sone areas; and the water table in this area is often encountered at or near the

over bur den/ bedr ock contact.

Water |evel neasurenents collected during the Cctober 2003 sanpling events were al so used to
cal cul ate horizontal gradients (Table 7-2). Horizontal gradients are nore variable in the

gl aci al overburden aquifer due to soil heterogeneity. Horizontal gradients were |less variable
in the shall ow bedrock aquifer

The hydraulic conductivity of the bedrock and overburden at JOAAP is cal cul ated from various
slug tests perforned as part of previous studies and the Rls (OHM 1997, Danes & More

1997). Cal cul ated overburden hydraulic conductivity values range from1.5 x 10-6 to 1.8 x
10-2 centineters per second (cnisec). This range denonstrates the variability of glacia
deposits, which range fromclays and silt deposits to gravelly sands in the outwash plain.
The average hydraulic conductivity of the overburden is calculated to be 1.7 x 10-3 cni sec.
In conparison, the hydraulic conductivity of the bedrock appears to be |l ess variable, ranging
from2.0 x 10-4 to 1.6 x 10-3 cnisec, with an average of 4.9 x 10-4 cnisec. These differences
in hydraulic conductivity increase the conmplexity of the sites. Using hydraulic conductivity
data, horizontal gradients, and effective porosity, flow velocities were calculated for GOU
sites (Table 7-1).

7.1.5 Surface Water Hydrol ogy

Surface water drains either to the Des Plaines and Kankakee Rivers, whose confluence is

adj acent to the western boundary of JOAAP. The LAP Area drains via several creeks and ditches
to the Kankakee River, whereas the MFG Area drains via several creeks, ditches, and storm
wat er conveyances to either the Des Pl aines or Kankakee Rivers. The Grant Oreek basin and the
Prairie Oreek basin cover approximately 70 percent of the installation (D odato et. al.

1991). Studies of historical floods in the area by the U S. Geol ogical Survey (USGS) and
100-year flood maps indicate that portions of the LAP Area are subject to flooding. Depending
on the hydraulic conditions, the streans and creeks may either be net influent (gaining) or
effluent (losing) with respect to the groundwater fl ow.



7.1.6 Chem stry

Several chemistry criteria that were used to evaluate the nonitored natural attenuation are
the chem cal characteristics of each aquifer in which a contam nant exists, the nunber of
contami nants present at a site, and the conplexity of the physical/chem cal attenuation
processes occurring within the aquifer.

The nunber of aquifers in which a contam nant exists is a criterion because the transport of
a contamnant in nultiple aquifers may require the calculations of multiple sets of
coefficients that describe the transport of a constituent in each of the aquifers. There are
two main aquifers affected at JOAAP, the unconsolidated aquifer and the underlying Silurian
dol omi te bedrock aquifer. However, nobst contam nant detections occur in the unconsolidated
aqui fer. The Maquoketa Shale, underlying the Silurian dolomte, is an aquitard that
significantly retards the downward novenent of contam nants.

The nunber of contam nants present at a site is also a significant criterion because

di fferent conpounds are transported and decay at different rates. The Phase | and Il Ri's
(OHM 1997, and Danes & Moore, 1993, 1994) and the Proposed Plan (U.S. Arny, 1997) identified
three groups of COCs at JOAAP consisting of explosives, VOCs, and netals. Site-specific COCs
are identified in Sections 7.2 through 7. 4.

The physical /chem cal attenuation properties of a contam nant within each aquifer wll affect
its transport and decay. The processes affecting contam nant attenuation are advection

di spersion, diffusion, sorption, and bi odegradati on. Each of these is described

bel ow.

7.1.6.1 Advection. Advective transport is defined as the novenent of a solute with
groundwat er flow, such that the entire nass of the solute follows flow |ines downgradi ent
fromthe source. A non-reactive species introduced into the subsurface froma source area
foll owi ng advective transport only, would arrive at a |l ocation downgradi ent as a sharp
concentration front, or as a slug of contamnant. Solutes would mgrate at a rate equal to
the average linear velocity of the water (Freeze and Cherry, 1979). Therefore, differential
average velocities through various aquifer matrices would result in sone portion of the

i ntroduced contam nant noving through the matrix faster than other portions. Because
advection will transport contam nants at different rates in each unit, the concentrations of
contami nants neasured in a conposite sanple collected fromthe aquifer at a location
downgr adi ent woul d be less than at the source (Fetter, 1993). This woul d provi de a decrease
in overall concentration of the contam nation as the contam nant is transported away fromthe
source

7.1.6.2 Dispersion. The tendency of a solute to spread out and nix as it noves through the
aqui fer is terned dispersion. D spersion is caused by both mcroscopic processes (mxing in
pores, friction of water noving around individual grains) and nacroscal e processes
(variations in hydraulic conductivity, aquifer stratigraphy, and tortuosity of flow paths).
Di spersion will cause sone of the contami nants to nove faster than predicted by the average
linear velocity and some to nove slower. M xing can occur both parallel to the groundwater
flow direction (longitudinal dispersion) or perpendicular to the flow path (transverse

di spersion). Longitudinal dispersion will result in a contamnant arriving at a | ocation
sonewhat ahead of that predicted by the average linear velocity, but at |ower concentrations.
Transverse dispersion will result in the spreading of contam nants, both horizontally and
vertically, as the solute noves through the aquifer. A though the total nass of the solute in
the aquifer will remain the sane, the solute nass occupies an increasingly |larger volune of
the aquifer during transport and the nmaxi num concentrati on of the contamnant in the aquifer
decreases with tine. Mechani cal dispersion can be expressed in terns of a dispersivity
coefficient (length) multiplied by the average linear velocity (length/tine) and therefore
has units of L/tinme.

7.1.6.3 Diffusion. Diffusion refers to the novenent of a solute fromregions of high
concentrations to areas with |l ower concentrations. D ffusion is independent of fluid flow and
is minly a function of concentration gradients. At very |ow groundwater flow velocities,

di ffusion can be a nore inportant contributor than dispersion for spreading contam nant nass,



whereas at hi gher velocities, dispersion becomes domnant. In |low perneability nmaterials,

di ffusion can cause contaminants to nove consi derabl e distances into the matrix. In
situations where the aquifer is fractured, diffusion will occur as contam nant nass noves
fromthe fracture fluid into a | ower perneability porous matri x between fractures. This will
result in the apparent |oss of contam nant nass fromthe fracture flow regine. Likew se, if
greater concentrations of contamnants are located in the aquifer matri x conpared with | oca
groundwater, diffusion will result in contam nant mass transfer back fromthe aquifer matrix
to the groundwater system Oten this effect is observed at the latter stages of renedi ation
as a tailing effect, when renoval concentrations reach asynptotic |evels.

7.1.6.4 Sorption. Solutes nay be adsorbed or disrobed by soil and groundwater organic natter
present in the aquifer. The anpbunt of contami nant that is adsorbed is a function of soi

grain size, mneral conposition, organic content, solute conposition, and solid
concentration. O the variety of soil conmponents that can influence adsorption rates, organic
carbon content is generally nost significant. The adsorption capacity of an aquifer is
typically expressed by the soil/water partitioning coefficient, or distribution coefficient
(Kd). Kd is typically estinated as the organic carbon/water distribution coefficient (Koc)

of a specific chemcal multiplied by the soil organic carbon content (foc).

The effect of the aquifer matrix on the transport rate of organic chemicals in the saturated
zone can be estimated by determining the retardation factor (Rf) for a chem cal species.

The Rf describes the effect of sorption in decreasing the rate of contam nant transport in
the aquifer. For non- reactive species such as chloride, the transport rate would be equal to
the groundwater flow velocity (Rf = 1).

The retardation rate is calculated as fol |l ows:
"Rf =1+ (Pb/n) x Kd

Wer e
Rf = Retardation Factor (unitless)
Pb = aquifer bulk density (g/nB)

n = effective porosity (unitless)
Kd = distribution coefficient (m/g)

And
Kd = Koc x foc

wher e
Koc organic carbon partition coefficient (m/g)
foc = organic carbon content (unitless)

7.1.6.5 Bioattenuati on Mechani snms. Bioattenuation is the process by which contam nants are
transfornmed fromtoxic to non- toxic byproducts through biologically nediated reactions that
occur naturally in the groundwater system Wiereas physical attenuati on processes reduce the
contam nant concentrations and their overall toxicity in groundwater, bioattenuation includes
bi ol ogi cal and chem cal processes that destroy contami nant nmass. Loss of contam nant nass
wi Il reduce the volune of contamnants in the aquifer and result in overall plune shrinkage.

Proving that bioattenuation is occurring at a site is typically based on collection of site-
specific information related to geol ogi ¢ and hydrogeol ogi ¢ characterization, the extent and
di stribution of contam nants, and the collection and anal ysis of specific chem cal and
physical attributes of the aquifer matrix and groundwater. Several investigators have

devel oped |ines of evidence which they believe can adequately denonstrate that bioattenuation
is occurring at a site (Rifai et al., 1995 Wedeneier, et al., 1995, 1996).

Rifai et al. (1995) states that three indicators of nonitored natural attenuation should be
devel oped fromthe site characterization data. The three indicators are: (1) compound

di sappear ance denonstrating the decrease in contam nant concentrations as a function of
tine and distance fromthe source; (2) |loss of electron donors; and (3) presence of



degradation products and the accunul ati on of other indicator parameters of bi odegradation

W edeneier, et al. (1995, 1996) discuss three |lines of evidence which can be used to support
nonitored natural attenuation: (1) docunented | oss of contam nant mass at the field scale;
(2) biogeochem cal evidence; and (3) mcrocosmstudies. According to Wedeneier, et al
(1996) mcrocosmstudies are typically only needed when data are lacking on the first two
lines of evidence

Thi s evi dence i ncl udes:

1. Bi oi ndi cators of anaerobic conditions (dissolved oxygen, oxidation reduction
potential, etc.).

2. Loss of el ectron donors/acceptors in areas of active bi odegradation
3. Loss of contam nant mass and presence of breakdown products.

4, Geochem cal conditions.

5. Overl appi ng pl unes of breakdown products

7.1.6.6 Biotic Transformation. Mcrobial activity can result in biotic transfornation of

expl osi ve conpounds in groundwater. Pronotion of mcrobial growh requires consistent
groundwater flow, mnimal fluctuations in water table | evel and groundwater flow direction, a
neutral pH of between 6 and 8, adequate pH buffering to counter the acidification resulting
frommcrobial activity, and noderate groundwater tenperature. Al so required are a carbon
source and nutrients (nitrogen, phosphorus, and m scellaneous trace netals) for mcrobial
growt h, and el ectron donors/acceptors for energy production. Organi ¢ conpounds, including
organi c contam nants, can be utilized both as a carbon source and as an el ectron donor. A
mnimumof 5 ng/L of total organic carbon nust be present in groundwater in order to pronote
and sustain active bi odegradati on.

M croorgani sns derive energy by oxidizing reduced conpounds, a process which transfers

el ectrons froman el ectron donor (reduced conpound) to an el ectron acceptor (oxidized
conmpound). El ectron acceptors are utilized based upon their oxidation/reduction potenti al

The hi ghest energy is derived fromoxygen, followed in decreasing order by nitrate, nmanganese
(IV), iron (IIl), sulfate, and carbon di oxi de. Consequently, mcrobial processes are expected
to evolve over tinme as electron acceptors are depleted. An aerobic environnent is expected
initially, but oxygen concentrations decrease as mcrobial activity depletes the high- energy
oxygen. Once oxygen is depleted, nitrate becones the preferred el ectron acceptor, resulting
in adenitrificating environment. As nitrate concentrations decrease, manganese (IV), iron
(I'11), sulfate, and carbon di oxi de are progressively utilized and depl eted. Correspondingly,

i ncreased concentrati ons of reduced manganese (I1) and iron (I1), hydrogen sulfide, and

net hane are expected.

The hi ghest energy el ectron acceptor available to a mcrobial population dictates the
mechani smfor biotic transformati on of expl osive conmpounds in a contam nant plune.

Under aerobic conditions, explosive conpounds function as el ectron donors and are oxidi zed.
In the absence of oxygen, (i.e. anaerobic conditions), a reducing environnent prevails, and
expl osi ve conmpounds function as el ectron acceptors.

Aerobi ¢ and anaerobi ¢ bi odegradati on of expl osive conpounds has been previously denonstrated.
There has been a significant anount of informati on devel oped on the breakdown pat hways for
TNT in particular. The electrophilic nature of this conpound has favored reductive reactions
over oxidation. Aerobic degradati on pathways typically yield partially reduced nitroso and
hydr oxyl am no conpounds that formrecal citrant azoxy conpounds through oxidative coupling
Anaerobi ¢ reduction of TNT follows one of two sequential pathways fromeither 4-am no-2, 6-
dinitrotol uene (4a, 2,6-DNT) or 2-amino-4,6-dinitrotoluene (2a, 4,6 DNT) to 2, 6-
dinitrotoluene to 2-am no-6-nitrotoluene to 2- nitrotoluene to 2-aninotol uene to tol uene
Utimately, toluene is mneralized to C®2 and H2O Sone researchers report the end product



for anaerobic degradation to be 2,4,6-triam notoluene (TAT). TAT has been reported to be
hi ghly unstable and is also irreversibly bound to soil under anaerobic and subsequent aerobic
condi tions.

M neralization of toluene can occur under both aerobic and anaerobic conditions. In an
aerobic environnent, toluene is oxidized resulting in ring fission and subsequent rapid
degradation through a series of steps where al dehydes and acids are forned. These byproducts
are quickly mneralized. There are at |east four pathways through which toluene can be

m neral i zed under anaerobi c conditions. The anaerobi ¢ degradati on of toluene typically
proceeds through a series of steps resulting in the formati on of al cohols, al dehydes, and
acids prior to mneralization. Evidence of toluene production and subsequent mneralization
is often undetected at sites because the biologically nediated reactions occur rapidly

wi t hout the accurul ation of by-products (Cookson, 1995).

HWX has been denonstrated to degrade by abiotic, anaerobic, and aerobi c mechani sns. Abiotic
degradation by photolysis has led to the formation of nitrate, nitrite, and formal dehyde
(CGorontzy, 1994). Anaerobic degradation of HW has lead to the formati on of nono-nitroso and
di-nitroso derivatives and potentially can yield a small concentrati on of methanol. These

br eakdown products can be difficult if not inpossible to analyze in field sanples, especially
in the I ow concentrati ons one would expect to find themat JOAAP. Aerobic degradation of HWX
can be achieved with simlar breakdown products resulting (Kaplan, 1993).

RDX has been denonstrated to degrade by abiotic, anaerobic, and aerobi c mechani sns. Abiotic
degradation by photolysis has led to the formation of a nono-nitroso derivative, nitrate
nitrite, ammoni um fornal dehyde, and various ani des, ami nes, and acids. Aerobic degradation
of RDX has lead to the formation of nono-nitroso and di-nitroso derivatives. Anaerobic
degradation of RDX can be achieved with simlar breakdown products as well as tri-nitroso
triazines, hydrazine, dinethylhydrazine, fornmaldehyde, and nethanol (CGorontzy, 1994). These
br eakdown products can be difficult if not inpossible to analyze in field sanples, especially
in the low concentrati ons one would expect to find themat JOAAP

Tri-, di-, and nitrobenzene have been denonstrated to degrade by anaerobic nechani sns. The
degradati on pathway can involve the formati on of a nitrosobenzene conpound, a
hydr oxyl am nobenzene, and 2-am nophenol. |If the system becones aerobic, the 2-am nophenol is

transfornmed to 2-am nonuconi ¢ sem al dehyde, which can be further degraded (Haigler, 1996).

Trends in el ectron donor and acceptor data are still vague at nost expl osi ves contani nat ed
sites. Further investigation will be required at JOAAP to determ ne how useful these
bi oparaneters will be for the LTM program

7.1.6.7 Attenuation of Metals. Based on the predesign investigation results, there are no
netal s exceedances of RGs in the GOU sites. Therefore, no potential exists for nmetals
concentrations greater than site RGs to mgrate beyond the GVZ boundari es. The concentrations
of nmetals that exist below RGs at GQOU sites will continue to be attenuated through the
process of dispersion.

7.2 GRU1 - EXPLOSI VES | N GROUNDWATER

GRUL is entirely in the LAP Area and consists of separate plumes emanating from sources in
Sites L1, L2, L3, and L14 (Figures 7-29, 7-32, 7-35, and 7-38, respectively). The Phase | and
Il R reports concluded that explosives were the only contam nants found in these plunes that
coul d pose a risk to human health or the environment. The R Reports al so concluded that GRUL
pl umes occurred within the glacial drift aquifer at these sites, and the plumes extended into
the shal | ow bedrock aquifer at Sites L1, L2, and L3, but not at Site L14.

The fol |l owi ng di scussions are a summary of the groundwater LTM water quality results, al ong
with a summary of site characteristics. The purpose of these summaries is to eval uate whet her
the nonitored natural attenuation remedy is perform ng adequately at each site



7.2.1 Site L1

Site L1 (Figure 3-1) is approximately 80 acres and was used for demlitarization and

recl amation of various nmunitions including de-fusing of munitions, renoval of the expl osives,
and recycling of the casings. This site contains a 10-acre ridge and furrow systemthat was
used to evaporate pink water discharge froman on-site sunp. The nonitoring wells within Site
L1 consist of eight overburden wells, one conbined well, seven deep bedrock wells, and one
surface water nonitoring location (Figures 3-2 and 7-30).

7.2.1.1 Question A: |s the Renmedy Functioning as Intended by the Decision Docunents?

Chem stry - Groundwater fromSite L1 was sanpl ed for expl osives and nonitored natura
attenuation indicator paraneters during Cctober 2003 (Table 7-4 and 7-5, respectively).

H storic data tables are included in Appendix C. The extent of the explosive plune in
groundwat er and i ndi vi dual expl osive conpound detections during Cctober 2003 at Site L1 have
been included in Figure 7-29. The RGfor TNB (5.1 ug/L) has routinely been exceeded in well
MAL31 (Figure 6-1). Concentrations of TNB at MAL31 have declined fromthe highest detection
of 4,670 ug/L during July 1998 to 1,100 ug/L during Cctober 2003. TNB was not detected at
MAL31 during Cctober 2002 or May 2003. The Mann-Kendall statistical test indicated a
non-stable trend (Cv>1) for TNB at MAL31 (Appendix F). Mnitoring well WESL, a shallow
bedrock well just downgradient of the soil source area, has routinely had TNB RG exceedances.
Downgr adi ent over burden and bedrock wells MAL72 and MAL73 have not had exceedances of TNB
since 1991 (Figure 6-2 and 6-3, respectively).

The RG for TNT (9.5 ug/L) has routinely been exceeded at well MAM31 (Figure 6-1).
Concentrations of TNT have declined fromthe highest detection of 5,200 ug/L during July 1999
to 840 ug/L during Cctober 2003. The Mann- Kendall statistical test indicated a stable trend
(Cv<1) for TNT at MAM31 (Appendix F). Mnitoring well WES1, a shallow bedrock well just
downgr adi ent of the soil source area, has routinely had TNT RG exceedances. Downgradi ent
overburden well MAL72 has not had an RG exceedance for TNT since 1986 (Figure 6-2), while
downgr adi ent bedrock well MAL73 has routinely exceeded the RG for TNT (Figure 6-3).

In Figures 6-1 through 6-3, a best-fit curve is extrapol ated through one of the expl osives
conpounds presented on the graph. To provide an estimate of the tinme required for the

sel ect ed expl osi ves conpound to naturally degrade to less than site RGs, the best-fit curve
on Figure 6-1 was used to project a potential contam nant reduction rate. Table 6-1

summari zes the results of this analysis. Gven the equation to the best- fit curve for TNT at
MAL72 and MAL73, the estimated tinme at which this conpound will naturally degrade to |ess
than site RGs is - 8 and 14 years or in the years 1996 and 2018, respectively (Table 6-1).
However, based on actual sanpling results for MAL72, TNT | evels dropped bel ow the RG during
1986 denonstrating the conservative nature of the estimate. At nonitoring well MAM31 the
estimated tinme at which TNT will be degraded to less than site RG is 402 years (or the year
2406; Table 6-1). The sane analysis for TNB at MAM31 estimated that the concentration should
drop below the RGin 87 years or by the year 2091

Monitoring well MAL73 is designated as an in- plume well at Site L1. Downgradi ent

earl y-warni ng bedrock well WVES3 has not had TNT RG exceedances. The RG for RDX (2.6 ug/L) has
historically been exceeded at nonitoring well MA72 and has routinely been exceeded at MAM73
(Appendi x C). There have been no RDX exceedances at early warning bedrock wel |l WES3

Bi oparaneters - Analytical results fromthis site exhibit declining concentrations of TNT
HWX, and RDX. Downgradi ent concentrations of TNT were significantly |ower than upgradient
concentrations. The TNT bi odegradation product 2a, 4,6-DNT was detected in significant
concentrations in wells where TNT was al so present. Adequate concentrati ons of organic carbon
were found during the 1998 baseline sanpling (an average of >10 ng/L TOC for the site) which
coul d sustain bi odegradation nmechani sns. TOC | evel s have dropped in site wells to nmargina
levels, with the average TOC being 3.4 ng/L during Cctober 2003. Wil e the groundwater
appears to be nostly aerobic, there al so appears to be pockets of sulfidogenic activity at
the site. Sanples collected fromnonitoring well MM31 have exhi bited decreasing
concentrations of sulfate since initially being sanpled during June 1981. Sul fidogenic
activity could be a nechanismfor natural attenuation of explosives at Site L1. Conpared to



other sites at JOAAP, this site is exhibiting the strongest baseline evidence of explosives
bi odegradati on given the contam nant reductions, significant presence of breakdown products,
and ot her indicator paraneters

Geol ogy - The unconsol i dated deposits at the site generally consist of silt, clay, silty
sand, and sandy silts. Cccasional clayey sands and gravelly sand seans were reported in three
of the boring | ogs. The dolomte bedrock surface ranges from6.5 to 21 feet bel ow ground
surface (Figures 7-1 and 7-2). The fracture trace nmap indicates two snall, east-west

trending fractures in the east portion of the site and a small northeast- southwest trending
fracture in the center of the site (Figure 7-28).

Hydr ogeol ogy - Groundwater in the overburden flows to the southwest beneath Site L1, and
likely discharges to Prairie Creek (Figure 7-30). The water table depth is approxinmately 5.1
to 20.4 feet below ground surface at Site L1 (Figures 7-1 and 7-2). Flow in the bedrock is

al so toward the southwest (Figure 7-31). Water |level elevations versus tine plots for Site L1
nonitoring wells are included in Appendix H Qher than seasonal variation, no drastic
changes in groundwater el evati on have occurred at site nonitoring wells.

The vertical gradient neasured at well nest MAM72/ MAL73 is slightly upward (Table 7-7).
Vertical gradients have remained constant at site well nests with the exception of well nest
MAL77/ MAL71. The gradient is nornally downward, but upward gradi ents were observed during
Qct ober 2000 and 2001 (Table 7-3). The average horizontal gradient at Site L1 during Cctober
2003 was 0.0075 ft/ft (Table 7-8). Horizontal gradients have ranged fromO0.0069 ft/ft to
0.0125 ft/ft (Table 7-2) during LTMactivities. Assunming an effective porosity of 0.30, the
average linear velocity during Cctober 2003 was 0.0007 ft/day (Table 7-9). Linear velocities
have ranged from 0.0006 ft/day to 0.0011 ft/day at Site L1 (Table 7-1).

Model Results - Monitoring well MAM31 was sel ected as the source location for the Site L1
nodel . The TNB detection of 4,670 ug/L at MAL31 during July 1998 was sel ected as the source
concentration. A first order decay rate constant of 1.1E-01 yr-1 was used for TNB. The first
order decay rate constant is based on LTM anal ytical data (Appendix E). Mdel results

indi cate the maxi num predicted transport di stance of RG exceedances (<300 ft) will not reach
Prairie Oreek (1,000 ft) and should therefore not reach the southern edge of the GvZ
(1,400-ft). Model results are summarized in Table 6-2 and included in Appendix G

Summary - There is no evidence to suggest that there have been RG exceedances for expl osive
conmpounds outside the GVEZ throughout all sanpling conducted at Site L1. Wile the

Mann- Kendal | anal ysis indicated a non-stable trend for TNB at MAM31, there have been no RG
exceedances for TNB i n downgradi ent wells (MAL72, MAL73, and MAL74) during LTM nonitoring

Bl OSCREEN nodel results indicate a nmaxi mum predicted contam nant transport distance of RG
exceedances of <300 ft. In addition, there have been no detections for explosives at surface
wat er | ocati on SW50. The Mann-Kendal | test indicated TNT concentrati ons are stable at
nonitoring well MAL31. RG exceedances for TNT have routinely occurred at overburden well
MAL73, but no detections of TNT have occurred at surface water |ocation SW50. Prairie O eek
is the likely discharge point for overburden groundwater. Upward vertical gradients were
observed at well nests MAL72/ MM73 and MMO1/ MA610 during October 2003. Wl | nests

MAL72/ MML73 and MMO01/ MA10 are |ocated on the north and south sides of Prairie Creek,
respectively.

The technical assessnent indicates that the renmedy is functioning as intended by the decision
docunents. The renedy is expected to be protective of human health and the environnent when
the soil source RAis conpleted at Site L1. Soil RA activities are schedul ed to occur during
fiscal year 2005. Table 7-10 lists the institutional controls inplenented at Site L1
Institutional controls are effective in preventing exposure to contam nated groundwater

7.2.1.2 Question B: Are the Exposure Assunptions, Toxicity Data, deanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine O The Renmedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally



selected are still considered appropriate

7.2.1.3 Question C. Has any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GV

7.2.2 Site L2

Site L2 is located in the west-central portion of the LAP Area, adjacent to Prairie Creek
and Kenery Lake (Figure 3-1). The operational area covers approximately 5 acres. El evated
burning pads at the site were used to bum expl osi ves, expl osive waste, and spent carbon from
the nelt- |oad processes. This activity resulted in the contam nation of soil and
groundwat er. Several separate plunes were identified at this site during the RI. The
nmonitoring wells within this site consist of four overburden wells, six conbined wells, and
one bedrock well (Figures 3-2 and 7-33).

7.2.2.1 Question A |Is the Renedy Functioning as Intended by the Decision Docunents?

Chem stry - Groundwater fromSite L2 was sanpl ed for expl osives and nonitored natura
attenuation indicator paraneters during October 2003 (Tables 7-4 and 7-5, respectively).

H storic groundwater tables are included in Appendix C. The extent of the explosive plune in
groundwat er and i ndi vi dual expl osive conpound detections during Cctober 2003 at Site L2 has
been included in Figure 7-32. The RG for RDX (2.6 ug/L) has routinely been exceeded at wel |
MMO04 (Figure 6-4). Concentrations of RDX have declined fromthe highest detection of 640
ug/ L during Septenber 1991 to 320 ug/L during Cctober 2003. RDX detections at MMO04 were as
low as 35 ug/L during May 2002. The Mann-Kendal | statistical test indicated a decreasing
trend for RDX at MMO4 with an 80% confi dence | evel. The data input for the Mann- Kendal

test was corrected for seasonal variation (Appendix F).

In Figure 6-4, a best-fit curve is extrapol ated through RDX on the graph. In order to get an
estimate of the time required for RDX to naturally degrade to less than site RGs, the
equation to the best-fit curve on Figure 6-4 is used to project a potential contam nant
reduction rate. Table 6-1 sumarizes the results of this analysis. Gven the equation to the
best-fit curve for expl osives conmpound RDX at MMO04, the estimated tinme at which this
conmpound will naturally degrade to less than site RGs is 37 years (or in the year 2041

Table 6-1).

No RG exceedances for RDX have occurred at surface water |ocation SWh55 or at well nest
MA620/ MM621. RDX has only been detected once at SWb55 during LTM activities. The detection at
0.56 ug/L of RDX occurred during May 2001. The surface water RG for RDX is 500 ug/L.

Bi oparaneters - RDX detections found at Site L2 exhibit a declining trend (Figure 6-4). The
TNT degradati on product, 2a-4,6-DNT, was detected once at MMO5 during July 1998. Sone

photol ytic degradati on of TNT has al so taken place as indicated by the detection of 1,3,5-TNB
at SWb55 during May 2002. A margi nal concentration (average of 4 ng/L) of organic carbon was
found which coul d sustain bi odegradati on mechani sns. Nitrate | evels have declined
significantly at MMO4 indicating that denitrification may be occurring at Site L2. D ssol ved
oxygen |l evels at MMO04 have renmi ned below 1.0 ng/L and reducti on-oxi dati on potentia

(Red-Ox) has steadily declined since July 1998, indicating an anaerobic condition. Mre
nitrate depletion exists at this site than at Site L1, further supporting the anaerobic
condition. As such, this site is exhibiting adequate evidence of biodegradation

Geol ogy - The unconsol i dated deposits at the site generally consist of silt, clay, clayey
sands, and cl ayey gravels. The dol onmte bedrock surface ranges from1l2 to 25 feet bel ow
ground surface (Figures 7-3 and 7-4). No significant bedrock fractures are evident on the



fracture trace map (Figure 7-28).

Hydr ogeol ogy - Groundwater flows to the northwest beneath Site L2, and likely discharges to
Prairie Creek (Figure 7-33). Flowin the bedrock is to the north (Figure 7-34). Due to the
limted nunber and | ocation of water table observation wells, several of the conbined wells
(wat er table and shal |l ow bedrock) were used to construct Figure 7-33. There appears to be a
hydraul i ¢ connection between the two aquifers at this site. The water table depth is
approximately 2.5 to 10.2 feet bel ow ground surface at Site L2 (Figure 7-3 and 7-4). \Vater
I evel elevations versus tine plots for Site L2 nonitoring wells are included i n Appendi x H.
Q her than seasonal variation, no drastic changes in groundwater elevation have occurred at
site nonitoring wells during the LTM

The vertical gradient at well nest MA620/ MM21 was slightly upward during QOctober 2003 (Tabl e
7-7). The vertical gradient at well nest MM20/ MA621 has fluctuated, switching directions
nearly each LTM event (Table 7-3). The average horizontal gradient at Site L2 during Cctober
2003 was 0.0164 ft/ft (Table 7-8). Horizontal gradients have ranged fromO0.0147 ft/ft to
0.0208 ft/ft (Table 7-2). Assuming an effective porosity of 0.30, the average |linear velocity
at Site L2 during Cctober 2003 was 0.2479 ft/day (Table 7-9). Flow vel ocities have ranged
fromO0.2222 ft/day to 0.3140 ft/day (Table 7-1) at Site L2.

Model Results - Monitoring well MMO04 was sel ected as the source location for the Site L2
nodel . The RDX detection of 357 ug/L during July 1998 at MMO04 was sel ected as the source
concentration. A first order decay rate constant of |.0E-01 yr-1 was used for RDX. The first
order decay rate constant is based on LTM anal ytical data (Appendix E). Mdel results

i ndi cate the maxi num predicted transport di stance of RG exceedances (< 480 ft) will likely
di scharge into Prairie Creek (150 ft) prior to reaching the GV at the opposite bank of the
creek. Mdel results have been summarized in Table 6-2 and included i n Appendi x G

Summary - Reported concentrations of explosives fromLTM activities indicate exceedances of
the RGfor RDX only at nonitoring well MMO4. The Mann-Kendal |l statistical test indicated a
decreasing trend for RDX at MMO04 with an 80% confi dence | evel. BI OSCREEN nodeling results
indicate a nmaxi num predicted transport distance of <750 ft. Goundwater |ikely discharges to
Prairie Oreek | ocated approximately 150 ft fromwell MMO4. No RG exceedances for RDX have
occurred at surface water |ocati on SWb55, the point of conpliance for the GVZ. The verti cal
gradient at well nest MM20/ MA621 was upward during October 2003 (Table 7-7). Hi storically
(July 1998) an exceedance of the RG for RDX occurred at well MMO05. Because these wells are
screened in both unconsolidated soils and bedrock, it is likely that RG exceedances occur

in both the unconsolidated deposits and shal | ow bedr ock.

Metal s concentrations in soils near the popping furnaces nay al so have resulted in

groundwat er contam nati on near MM601. However, little historical data exist to confirmor
refute netals concentrations in groundwater near the popping furnaces or downgradi ent of the
North G| Pit. Excavation or disturbance of the soil or vegetative cover could accelerate
infiltration in these areas, thus increasing the potential for nobilizing metals to the
groundwat er during SQU RA activities at Site L2. Metals should be anal yzed for one year after
SQU RA activities then reeval uated based on anal ytical results.

The technical assessnent indicates that the renmedy is functioning as intended by the decision
docunents. The renedy is expected to be protective of human health and the environnent when
the soil source RAis conpleted at Site L2. Soil RA activities are schedul ed to occur during
fiscal year 2006. Table 7-10 lists the institutional controls inplenented at Site L2.
Institutional controls are effective in preventing exposure to contam nated groundwater.

7.2.2.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action bjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
sel ected are still considered appropriate.



7.2.2.3 Question C. Has any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GV

7.2.3 Site L3

Site L3 was used for the open burning of conbustible refuse and nunitions crates. U and

L- shaped berns were constructed al ong the east side of Prairie Creek, and a simlar sized
bermed area was | ocated between the fire training area and denolition pits for burning
operations. The location of Site L3 is shown on Figure 3-1. The nonitoring wells within this
site consist of five overburden wells, two conbined wells, and four bedrock wells (Figures
3-2 and 7-36).

7.2.3.1 Question A: |s the Renmedy Functioning as Intended by the Decision Docunents?

Chem stry - Goundwater fromSite L3 was sanpl ed for explosives and natural attenuation

indi cator paraneters during COctober 2003 (Tables 7-4 and 7-5, respectively). Hstoric data
tables are included in Appendix C. The extent of the explosive plume in groundwater and

i ndi vi dual expl osi ve conpound detections during October 2003 have been included in Figure
7-35. The RG for RDX (2.6 ug/L) has routinely been exceeded in well MM12 (Figure 6-5).
Concentrations of RDX at MM12 have declined fromthe highest detections of 200 ug/L and 210
ug/L during July 1999 and May 2001, respectively, to 58 ug/L during Cctober 2003. The

Mann- Kendal | statistical test for MM12 at Site L3 indicated a decreasing trend for RDX and
HWX at an 80% confidence | evel (Appendix F).

On Figure 6-5, a best-fit curve is extrapolated through RDX on the graph. In order to get an
estimate of the time required for RDX to naturally degrade to less than site RGs, the
equation to the best-fit curve on Figure 6-5 is used to project a potential contam nant
reduction rate. Table 6-1 sumarizes the results of this analysis. Gven the equation to the
best-fit curve for expl osives conmpound RDX at MM12, the estimated tinme at which this
conmpound will naturally degrade to less than site RGs is 27 years (or in the year 2031; Table
6-1).

Since nonitoring well MM12 is a shallow bedrock well, it is likely that RG exceedances occur
in both the unconsolidated deposits and bedrock. Downgradi ent bedrock well MA33 has had

peri odi c exceedances of the RG for RDX including October 2003 (9.8 ug/L). Surface water

| ocati ons downstream of MM12 (SW57 and SW77) have had detections for RDX but none greater
than the surface water RG of 500 ug/L. Al levels of RDX at surface water |ocations have been
bel ow groundwater RG levels (2.6 ug/L) except at SW77 during May 2002

Bi oparaneters - Site L3 has shown declining concentrations of the expl osive conpounds HWX and
RDX. Little organic carbon was found (average of 1.7 ng/L at Site L3), so it is questionable
whet her bi odegradati on mechani sns coul d be sustained. D ssolved oxygen |evels denonstrates
seasonal variation with concentrations averagi ng about 3 ng/L during spring when groundwat er
recharge occurs and an average of approximately 1.7 ng/L during fall. This trend indicates
that dissol ved oxygen is being used as an el ectron acceptor during aerobic respiration at
Site L3. Mire nitrate depletion exists at this site than at Sites L1 and L2. Nitrate nitrogen
is likely being depleted when dissol ved oxygen levels drop below 1.0 ng/L. Red-ox potenti al
has exhibited a declining trend since LTMwas initiated. Red-ox potential typically drops in
groundwater in an area with biological activity. Site L3 is exhibiting adequate baseline

evi dence of natural attenuation, but the | ow organic carbon concentration may be a limting
factor to biodegradation

Geol ogy - The unconsolidated deposits at the site generally consist of silty clay and silt. A
thin, 1-foot sand seam at a depth of 10 to 13 feet, may be continuous across the site. Sand



and sandy clays increase in thickness near Prairie Oreek. The dol omte bedrock surface ranges
from3 to 28 feet bel ow ground surface (Figures 7-5 and 7-6). No significant bedrock
fractures are evident on the fracture trace map near Site L3 (Figure 7-28).

Hydr ogeol ogy - Groundwater flows to the west/southwest beneath Site L3, and likely discharges
to Prairie Oreek (Figure 7-36). The water table depth is approximately 4.9 to 21.6 feet bel ow
ground surface (Figures 7-5 and 7-6). Potentionetric surface contours indicate flowin the
bedrock is toward the west (Figure 7-37). Water level elevations versus tine plots for Site
L3 nonitoring wells are included in Appendix H Mnitoring well MAM37 shows nore variability
in groundwater elevation than other site wells but follow the same trends in el evation
change. Qther than seasonal variation, no drastic changes in groundwater el evation have
occurred at site nonitoring wells.

The vertical gradient at nmonitoring well nest MAM30/MAW31 is slightly upward (Table 7-7). The
vertical gradient at well nest MA30/ MA31 has renai ned upward ranging from0.0309 ft/ft to
0.0744 ft/ft (Table 7-3). The average horizontal gradient at Site L3 during Cctober 2003 was
0.0237 ft/ft (Table 7-8). Horizontal gradients have ranged from0.0215 ft/ft to 0.0243 ft/ft
(Table 7-2). The average linear velocity at Site L3 was deternmined to be 0.36 ft/day during
Cct ober 2003 (Table 7-9). The flow velocity at Site L3 was cal cul ated using hydraulic
conductivity values fromnearby Site L2. No values are available for Site L3. Flow velocities
have ranged from0.3250 ft/ft to 0.3673 ft/ft (Table 7-1) during the LTM

Model Results - Monitoring well MM12 at Site L3 was sel ected as the source location for the
nodel . The recent RDX detection of 200 ug/L during July 1999 at MM12 was sel ected as the
source concentration. A first order decay rate constant of 1.46E-01 yr-I was used for RDX
The first order decay rate constant is based on LTM anal yti cal data (Appendi x E). Mde
results indicate that maxi num predicted transport distance of RG exceedances (<750 ft) will
remain within the GV and should not reach the limts of Prairie Oreek (1,400 feet). Model
results have been sunmarized in Table 6-2 and included in Appendix G

Summary - G oundwat er RDX concentrations have exceeded the RG at wells MM12 and MA33 during
LTM Both wells are screened across the overburden and shal | ow bedrock. The Mann- Kendal
statistical test for nonitoring well MM12 at Site L3 indicated a decreasing trend for RDX
and HW at an 80% confi dence | evel (Appendix F). BI OSCREEN nodeling results indicate that the
nmaxi mum predi cted transport distance of RG exceedances is <450 ft. The vertical gradient at
wel | nest MA630/ MM631 was upward during Cctober 2003 (Table 7-7). No exceedances of the
surface water RG (500 ug/L) have been exceeded at surface water |ocation SW77, the point of
conpliance for the GVZ. Detection of RDX at concentrations |less than the RG for RDX were al so
reported at well MM10. The renaining wells in Site L3 have consistently yielded no reported
concentrations of expl osive conpounds

Metal s concentrations in soils near the burning cages and denoblition areas, as well as the
amount of netals debris buried at the site, suggest that further evaluation of netals
concentrations in groundwater be conducted. Little historic data exist to confirmor refute
groundwat er nmetal s concentrations at Site L3. Al so, excavation or disturbance of the soil or
vegetative cover could accelerate infiltration in these areas, thus increasing the potentia
for mobilizing netals to the groundwater during SOU RA activities at Site L3. Mtals should
be anal yzed at wells MM11, MM10, MA30, and MAM31 for one year after SOU RA activities then
reeval uat ed based on anal ytical results.

The technical assessnent indicates that the renmedy is functioning as intended by the decision
docunents. The renedy is expected to be protective of human health and the environnent when
the soil source RAis conpleted at Site L3. Soil RA activities are schedul ed to occur during
fiscal year 2006. Table 7- 10 lists the institutional controls inplenented at Site L3
Institutional controls are effective in preventing exposure to contam nated groundwater

7.2.3.2 Question B: Are the Exposure Assunptions, Toxicity Data, deanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs



presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
selected are still considered appropriate

7.2.3.3 Question C. Has any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GV

7.2.4 Site L14

Site L14 is a 33-acre site located in the southwestern comer of the LAP Area, near Sites L15
through L19 (Figure 3-1). Site L14 was used for a variety of activities associated with

nmuni tions production and storage. Mnitoring wells within this site consist of eight
overburden wells, one conbined well, and two bedrock wells (Figures 3-2 and 7-39).

7.2.4.1 Question A |s the Renedy Functioning as Intended by the Decisi on Docunents?

Chem stry - Groundwater at Site L14 was sanpled for explosives and natural attenuation

i ndi cator paraneters during October 2003 (Tables 7-4 and 7-5, respectively). Historic
groundwat er tables are included in Appendix C. The extent of the explosive plune in
groundwat er and i ndi vi dual expl osi ve conpound detections during Cctober 2003 at Site L14 has
been included in Figure 7-38. The RG for RDX (2.6 ug/L) has routinely been exceeded in
overburden wells MAB08, MMA11l, and MAB12 (Figures 6-6, 6-7, and 6-8, respectively). Mann-
Kendal | statistical test results indicated a stable trend (Cv<1l) for RDX at MA08. The data
input for the Mann- Kendall test was corrected for seasonal variation (Appendix F).

In Figure 6-6, a best-fit curve is extrapol ated through the RDX concentrati on presented on
the graph. In order to get an estimate of the tinme required for the sel ected expl osives
conmpound to naturally degrade to less than site RGs, the equation to the best-fit curve on
Figure 6-6 is used to project potential contam nant reduction rates; Table 6-1 sunmarizes the
results of this analysis. Gven the equation to the best-fit curve for expl osi ves conpound
RDX at MAb08, the estinmated time at which this conmpound will naturally degrade to |ess than
site RGs is 9 years (or in the year 2013; Table 6-1). Analyses on data fromnonitoring wells
MAB11 and MAB12 indicated simlar results. The estinmated time at which RDX will naturally
degrade to less than site RG is 24 years for MAB11 (or in the year 2028) and 20 years for
MAB12 (or in the year 2024).

RDX has periodically been detected at downgradi ent overburden well H7, but no RG exceedances
have occurred during LTM activities. No detections of RDX have occurred at downgradi ent
overburden wells MA01 and MAB0O3 during LTM activities. In addition, no detections for RDX
have occurred in downgradi ent bedrock wells MA02 and MA504 during LTM activities.

The RG for TNT (9.5 ug/L) was exceeded in wells MA08 (12.6 ug/L) and MAB12 (12.8 ug/L)
during baseline sanpling in July 1998 (Appendix C). TNT was previously detected at Site L14
in the R sanpling round (Appendix C). No detections of TNT at nonitoring wells MAO8 and
MAB12 have occurred during LTM sanpling at Site L14.

Bi oparaneters - TNT anaerobi ¢ degradation daughter products 2a, 4,6-DNT and 4a, 2,6-DNT have
routinely been detected at overburden well MMA12 since Novenber 1999. Site L14 has exhibited
declining concentrations of HW Little organic carbon was found (average of 1.6 ng/L at Site
L14), so it is questionabl e whether biodegradation nechani sns could be sustained. D ssolved
oxygen levels follow the same seasonal trend as observed at Site L3. Denitrification also
appears to be occurring at site L14 based on reduction rates of nitrate nitrogen. Simlar to
Site L3, nitrate is likely being utilized as an electron acceptor during | ow | evel s of

di ssol ved oxygen in the overburden aquifer. There al so appear to be pockets of sulfidogenic
activity at Site L14 that could be a mechanismin natural attenuation. Sulfate |levels exhibit



declining trends at nonitoring wells MA08 and MAM00. This site exhibits adequate evidence of
natural attenuation, but the | ow organic carbon concentration may be a limting factor to
bi odegradati on.

Geol ogy - The unconsol i dated deposits at Site L1 4 generally consist of silty clay, sandy
silts, and silt. A sand seamwas reported at well MMA1l, and 1-foot gravel seans overlying
the bedrock were reported at well MAB11 and MAB12. The dol omite bedrock surface ranges from
12 to 22 feet bel ow ground surface (Figures 7-7 and 7-8). An extensive northwest-sout heast
trendi ng bedrock fracture is present through the center of the site (Figure 7-28).

Hydr ogeol ogy - Groundwater flows to the southwest beneath Site L14 (Figure 7-39). The water
tabl e depth ranges from6.6 to 10.8 feet bel ow ground surface (Figures 7-8 and 7-9). Flow in
the bedrock aquifer is toward the west/southwest (Figure 7-40). Water |evel elevations versus
tine plots for Site L14 nonitoring wells are included in Appendix H her than seasonal
variation, no drastic changes in groundwater el evation have occurred at site nonitoring wells
during LTM

Vertical gradients have remai ned downward in the central portion of the site and upward in
the western portion (downgradient) of Site L14 (Table 7-3). Vertical gradients observed at
the site during Cctober 2003 have been included in Table 7-7. The average horizontal gradient
at Site L14 was 0.0077 ft/ft (Table 7-8) during October 2003. Horizontal gradients have
ranged from0.0075 ft/ft to 0.0084 ft/ft (Table 7-2). The average |inear velocity during
Cctober 2003 at Site L1 4 was 0.1164 ft/day (Table 7-7). The flow velocity at Site L14 was
cal cul ated using hydraulic conductivity values fromnearby Site L2. No values are avail able
for Site L14. Flow velocities during LTMactivities at Site L14 have ranged fromO0. 1132
ft/day to 0.1270 ft/day (Table 7-1).

Model Results - Monitoring well MA08 was sel ected as the source location for the Site L14
nodel . The RDX concentration of 462 ug/L fromJuly 1998 was sel ected as the source
concentration. A first order decay rate constant of 2.92E-01 yr-1 was used for RDX. The first
order decay rate constant is based on LTM anal ytical data (Appendix E). Mdel results

indi cate that nmaxi mum predicted transport distance of RG exceedances (<600 ft) will remain
within the GVZ (1,000 feet). Mdel results have been summarized in Table 6-2 and included in
Appendi x G

Summary - G oundwat er RDX concentrations have exceeded the RG (2.6 ug/L) in the three
in-plune wells (M08, MAb11l, and MMAb12) during LTM Al in-plune wells are screened in the
over burden groundwater. Mann- Kendal|l statistical test results indicated a stable trend
(Cv<1l) for RDX at MAB08. BI OSCREEN nodel results indicate a maxi num predicted transport

di stance of <600 ft, well within the GWZ boundary. H storically, TNT exceeded the RG (9.5
ug/L) at two of the three in-plunme wells (M08 and MAb12). Subsequently, TNT has not been
detected during LTM activities although bi odegradati on products have been detected. There are
no bedrock wells near the plune at Site L14. There have been no RG exceedances for expl osive
conmpounds i n downgradi ent bedrock wells MA02 and MA04.

The technical assessnent indicates that the renmedy is functioning as intended by the decision
docunents. The renedy is expected to be protective of human health and the environnent when
the soil source RAis conpleted at Site L14. Soil RA activities are schedul ed to occur during
fiscal year 2005. Table 7- 10 lists the institutional controls inplenented at Site L14.
Institutional controls are effective in preventing exposure to contam nated groundwater.

7.2.4.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
sel ected are still considered appropriate.

7.2.4.3 Question C. Has any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?



No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVEZ

7.3 GRU2 - EXPLOSI VES AND OTHER CONTAM NANTS | N GROUNDWATER

GRU2 is entirely in the MFC Area and consists of separate plumes emanating from sources at
Sites M (Figure 7-41), M, M5, M7/, MB, and ML3 (Figure 7-45). The foll owi ng discussions are
a summary of the LTM groundwater quality results along with a sunmary of site
characteristics. The purpose of these summaries is to eval uate whether the nonitored natural
attenuation renedy is perform ng adequately at each site.

7.3.1 Site M

Site M - The Southern Ash Pile, is a 68-acre tract in the southern portion of the MFC Area
formerly used for the disposal of ash fromred water incineration (Figure 3-1). The
nonitoring wells within this site consist of nine overburden wells, four conbined wells, and
five bedrock wells. The nonitoring well |ocations are shown on Figures 3-2 and 7-42.

7.3.1.1 Question A: |Is the Remedy Functioning as |Intended by the Decision Docunents?

Chem stry - Goundwater at Site M was sanpled for natural attenuation indicator paraneters
(Tabl e 7-5) during October 2003. Hi storic data tables are included in Appendi x C. The extent
of sul fate RG exceedances in groundwater and sul fate detections by well during Cctober 2003
at Site M have been included in Figure 7-41. A though previously detected at |ow | evels,
there were no expl osives, antinony, or cadm um detections in the baseline results. Therefore,
sul fate has been the only anal yte sanpled for during LTM activities. Sulfate concentrations
have routinely exceeded the RG (400 ng/L) in wells MAR31, MAM06, and MAMO7 (Figure 6-9). In
addition, periodic to routine sulfate exceedances have occurred at nonitoring wells MAB51,
MA640, MA41, and MMB42 (Figure 6-10). The continui ng exceedance of the RG for sulfate at
well's MM641 and MAB42 pronpted the USACGE to subnit an BSD (USAGE, 13- February-03) which
requested a nodification to the renedy for groundwater contam nation at Site M. The proposed
remedy was to expand the west and north boundaries of the GVZ.

The overall trend of sulfate concentrations at Site M wells is increasing, with the
exception of the stabilizing concentration observed at MMO7 and a slightly declining trend
at well MM41. The increasing trend in sulfate concentrations at Site M is likely due to
limted source control neasures perforned at the ash pile. Expanding the GW at Site M
elimnated, to date, exceedances of site RGs outside the site boundary. Continued nonitoring
of early warning wells along with sulfate trend analysis will help deternine if the remnedy
neets the RCD objective for the M Site or if further changes will be necessary.

The surface water RG for sulfate (500 ng/L) has been exceeded at surface water |ocations
SW02, SWO03, and SWO08. Al of these |locations are within the new GW boundary. Surface
water within the GW nust nmeet surface water RGs at the downstream boundary of the GWVEZ, the
poi nt of RG conpliance. No RG exceedances of surface water criteria have occurred at
locations within Prairie OGreek (SWO05, SWO06, and SWO07).

Bi oparaneters - Sulfate is continuing to | each fromthe ash landfill at concentrations
simlar to historical concentrations. Sulfate may have been a key el ectron acceptor in the
degradation of explosives at this site and is clearly a site contam nant fromthe red water
ash.

Geol ogy - The unconsol i dated deposits at the site generally consist of silt, clay, and silty
sand. No sand or gravel seans were reported in any of the six on-site boring |ogs. The

dol om te bedrock surface ranges from16 to 27 feet bel ow ground surface (Figures 7-9 through
7-11). Fracture trace maps indicate two major fractures that intersect in the north-central
portion of Site M and trend northwest-sout heast and northeast-sout hwest (Figure 7-28).



Hydr ogeol ogy - Groundwater flow beneath Site M is generally to the northwest toward Prairie
Creek and an adjacent wetland area (Figure 7-42). These surface water features are the likely
di scharge points of local groundwater flow The average water table depth was approxi mately
1.2 to 5.9 feet below ground surface at Site M during Cctober 2003 (Figures 7-9 through
7-11). Flow in the bedrock aquifer is toward the northwest (Figure 7-43). Water |eve

el evations versus tine plots for Site M nonitoring wells are included in Appendix H Water
table wells closer to Prairie Creek indicate nore change than those near the interior of the
site. This is to be expected with the groundwater/surface water interface along Prairie
Creek. Gher than seasonal variation, no drastic changes in groundwater el evati on have been
observed at site nonitoring wells.

The vertical gradient at well nest MA641l/ MAM42 has remai ned slightly downward and has
switched direction at well nest MAB51/ M40 during LTM activities (Table 7-3). The average
hori zontal gradient at Site M during Cctober 2003 was 0.0121 ft/ft (Table 7-8). Horizonta
gradi ents have ranged from0.0083 ft/ft to 0.0175 ft/ft at Site M during the first five
years of LTMat the site (Table 7-2). Assuming an effective porosity of 0.30, the average
linear velocity at Site M during Cctober 2003 was 0.0109 ft/day (Table 7-1). Flow velocities
have ranged from0.0052 ft/ft to 0.0109 ft/ft between 1999 and 2003 (Table 7-1).

Based on the results of the groundwater quality data it appears that sulfate is being
transported in the bedrock as well as the unconsolidated deposits.

Model Results - Site M was not nodel ed because there are likely many attenuation nmechani sns
occurring within the bedrock aquifer that affect the transport of sulfate. These nechani sns
coul d not be accounted for using Bl OSCREEN and ot her avail abl e nodel s. Evidence of these
attenuation nmechanisns is provided by the significant differences in sulfate concentrations
between the nmonitoring wells inmrediately downgradi ent of the landfill and the dista
downgr adi ent wel | s.

Summary - Sul fate concentrations exceed the RG (400 ng/L) at nine well |ocations at Site M.
Al though historically detected at relatively | ow concentrations, there were no expl osi ves,
anti nony, or cadm um detections during Predesign groundwater nonitoring conducted during
1998. Subsequently, netals and expl osives anal yses were dropped when the LTM Program was
devel oped for Site M. Reassignment of nonitoring wells took place when the BSD (USAGE,

13- February-03), was submtted which nodified the renmedy by expanding the GWZ at Site M. It
is expected that sulfate will continue to |l each fromthe ash landfill until the source can be
removed (i.e., the ash is excavated and di sposed of at the WIIl County landfill).

The technical assessnent indicates that the nodified renmedy is functioning as intended by the
deci si on docunents. The renedy is expected to be protective of human health and the

envi ronnent when the red water ash renoval is conpleted at Site M. RA activities are
schedul ed to occur during fiscal year 2008. Table 7-10 lists the institutional controls
inplenented at Site M. Institutional controls are effective in preventing exposure to
cont am nat ed groundwat er.

7.3.1.2 Question B: Are the Exposure Assunptions, Toxicity Data, deanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |). In addition, the RAGs that were originally
selected are still considered appropriate

7.3.1.3 Question C. Has any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure



to the groundwater with in the GV
7.3.2 Site Mb

Site Mb, Tetryl Production Area, is a 244- acre tract in the central portion of the MFC Area
(Figure 3-1). This site was fornmerly used for the production of tetryl. There were multiple
production lines, each with a series of buildings for the various stages of tetryl

manuf acturing. The nonitoring wells within this site consist of one overburden wells, four
conbi ned wells, and one shal |l ow bedrock well. In addition, one surface water sanple |ocation
is sanpled at the confluence of Tetryl Ditch and Grant Greek (SWET). The nonitoring

| ocations are shown on Figures 3-2 and 7-46

7.3.2.1 Question A: |Is the Renmedy Functioning as Intended by the Decision Docunents?

Chem stry - Groundwater at Site Mo was sanpled for explosives and natural attenuation
indicator paraneters during Cctober 2003 (Table 7-4 and 7-5). Detections of explosives at
each nonitoring well sanpled at Site Mo during Cctober 2003 have been included in Figure
7-44. The extent of explosives in groundwater at Site Mb have been depicted in Figure 7-45

Al though tetryl was previously detected at low levels in well MARO07 (less than the RG, there
were no expl osives detected in the baseline sanpling results (Appendix C. There have been
sporadi ¢ detections of explosives during LTMat Site Mb. 2,4-DNT was detected at 0.78 ug/L at
MA207R during Cctober 2002. 2,4-DNT had not been detected at MAR07 since August 1991. 2, 6- DNT
was detected at 1.8 ug/L during Cctober 2002 and had not been detected at MAR07 since July
1988. Both detections for DNT represent RG exceedances (RG = 0.42 ug/L for both DNTs). RDX
was detected above the RG (2.6 ug/L) during Cctober 2003 at a concentration of 4.9 ug/L. RDX
had not previously been detected at Site Mb. Since detections have been so sporadic, the
Mann- Kendal | statistical test analysis was not applicable.

A concentration versus tinme plot for TNT (Figure 6-11) and 2,6-DNT (Figure 6-12) for

noni toring well MA207/ MRRO7R i ndi cates that contam nant concentrations have decreased over
tinme. Gven the equation to the best-fit curve for explosives conpound TNT at MA207/ MR2O7R
t he conpound shoul d have naturally degraded to |l ess than site RG by 1992 (Table 6-1) given
an initial concentration of 16.7 ug/L during 1988. TNT has not been detected at nonitoring
wel | MAR207/ MAR207R since 1988. The estinmated cleanup tinme for 2,6-DNT at nonitoring well
MA207/ MR2O7R is two years or the year 2006. 2,6-DNT has not been detected at nonitoring well
MA207/ MR2O7R si nce 2001

There have been no detections of explosives at surface water sanple |ocation SWET at Site M
bet ween basel i ne sanpling conducted during July 1998 and LTM activities.

Bi oparaneters - TNB was detected at a concentration of 0.73 ug/L at MA20O7R during Cctober
2003. TNB i s a photol ytic breakdown product of TNT. No TNT has been detected at the site
since July 1988. Anaerobic bi odegradati on product 4a, 2,6-DNT was detected at MAR07R during
May 2002. TNT had previously been detected at MA207. The presence of breakdown products
indicates that conditions nay be favorable for biodegradation at Site M

Geol ogy - The unconsolidated deposits at Site Mb consists of surficial clays and silts with a
nore perneabl e deposit at 5 to 7 feet that ranges fromsand to clayey sand to gravelly sand.
This perneable |ayer is approximately 3 to 5 feet thick and is |ocated over the dolonmte
bedrock. Depth to bedrock ranges from10 to 17 feet (Figures 7-12 and 7-13). Fracture trace
maps indicate two major fractures that intersect in the north-central portion of Site Mo and
trend northeast-southwest (Figure 7-28).

Hydr ogeol ogy - Groundwater flow beneath Site Mb is to the southwest (Figures 7-7-46). The
average water table depth is approximately 10.7 to 11.5 feet bel ow ground surface (Figures
7-12 and 7-13). Potentionetric surface contours indicate that flow in the bedrock aquifer is
toward the west (Figure 7-47). Water |level elevations versus time plots for Site M
nmonitoring wells are included in Appendix H Mnitoring well MM27R had an unusual ly high
groundwat er el evation with respect to other conbined wells at the site from 1999 through
2001. This can be attributed to soil excavation work conducted at Site Mo during 1999. Soi
was excavated down to the water table. Excavation activities allowed surface water runoff to



accunul ate in the open excavati ons causing tenporary noundi ng of the groundwater. The
groundwat er el evation in well MM27R equilibrated between spring and fall of 2001. QGher than
seasonal variation, no drastic changes in groundwater elevation occurred at other site
nonitoring wells. Vertical gradients are unavail able due to the absence of well nests at the
site. The lack of water table wells is due to very little saturated unconsolidated deposits
present at the site. Unconsolidated deposits are rather thin at Site Mc. Depth to bedrock
ranges from 10 to 17 feet bel ow ground surface at Site Mb and depth to water ranges from 10.7
to 11.5 feet bel ow ground surface. Because Site Mo is located just North of Gant Geek in a
| ow t opographic setting, vertical gradients in this area are |likely upward. The average

hori zontal gradient and linear velocity were not calculated due to the linmted nunber of
water table wells at the site.

Surface water at Site Mo historically ran to Tetryl Ditch, which in turn discharged to G ant
Creek. Surface water |ocation SWET has been sanpled at the intersection of Tetryl Ditch and
G ant OGreek (Figure 7-45). No detections of explosives have been observed at SWET since
sanpling started during July 1988. During construction of the Internodial Center, Tetryl
Ditch was filled in during access road construction al ong the south boundary of the
Internodial Center. Surface water fromSite Mb now flows to a | arge sedi nentation basin north
of the access road, in the west portion of Site M. There has been no indication of an
increase in water levels in nonitoring wells |ocated adjacent to the sedinentati on basin
(MAB54R, MMAB55R, MMB56R and MAL14R; Appendix H).

Model Results - Based on only sporadi c expl osives detections and only at nonitoring well
MA207/ MR207R, no groundwat er nodeling was perforned in support of the nonitored natural
attenuation renedy at Site M.

Summary - Historically, tetryl and other explosives conpounds had been detected at |ow | evels
in monitoring well MARQ7. Detections dimnished until SOU RA activities took place during
1999. LTM nonitoring results since 1999 indi cate RG exceedances for RDX, 2,4-DNT, and 2, 6- DNT
at replacenent well MARO7R at Site Mb. Sporadic detections of explosives are likely due to

di sturbance of soil during redevel opnent construction activities.

The technical assessnment indicates that the renmedy is functioning as intended by the decision
docunents. Soil QU RA activities, conducted during 1999, have renoved the soil source to
groundwater at Site Mb. Table 7- 10 lists the institutional controls inplenented at Site M.
Institutional controls are effective in preventing exposure to contam nated groundwater. The
groundwater renedy is protective of hunman health and the environnent.

7.3.2.2 Question B: Are the Exposure Assunptions, Toxicity Data, O eanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
sel ected are still considered appropriate.

7.3.2.3 Question C. Has any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVEZ

7.3.3 Site Mb

Site MB, the TNT Ditch Conpl ex, includes approxi mately 271 acres in the central part of the
MG Area (Figure 3-1). At facility shut-down, there were 10 production lines for the
manuf acture of TNT. The groundwater nonitoring network within this site consists of 43 wells:



18 overburden wells, 2 conbi ned overburden/bedrock wells, and 23 bedrock wells. Mnitoring
wel | locations are shown on Figures 3-2 and 7-46. Surface water is also nonitored at a point
within the TNT ditch (SWINT) near the point of discharge to Grant Oreek (Figure 7-46).

7.3.3.1 Question A: |s The Renedy Functioning as Intended by the Decision Docunents?

Chem stry - Groundwater at Site M6 was sanpl ed for explosives, VOCs, and natural attenuation
indi cator paraneters during Cctober 2003 (Tables 7-4, 7-6, and 7-5, respectively). Hstoric
data tabl es have been include in Appendix C. Detections of explosives and VOCs at each
nonitoring well sanpled at Site M6 during October 2003 have been included in Figure 7-44. The
extent of expl osives and VOCs in groundwater have been depicted in Figure 7-45. Because of
the nunber of wells present at Site M5, analysis has been linmted to a sel ect nunber of wells
exhi biting the nmaxi mum observed concentrations for explosives and VCCs.

The RG for TNT (9.5 ug/L) has routinely been exceeded in nmonitoring wells MR10R MA12R
MABO7, and MA652 (Figures 6-13 through 6-17). The concentration of TNT at well MAR10R has
declined fromthe maxi mum observed concentration of 820 ug/L during July 1988 to 6 ug/L
duri ng Cctober 2003. The Mann-Kendal |l statistical test indicated a decreasing trend for TNT
at both an 80% and 90% confi dence | evel (Appendix F).

On Figure 6-13, a best-fit curve is extrapol ated through the TNT concentration presented
on the graph. In order to get an estimate of the time required for the sel ected expl osives
conmpound to naturally degrade to |l ess than site RGs, the equation to the best-fit curve on
Figure 6-13 is used to project potential contam nant reduction rates. Table 6-1 sunmmarizes
the results of this analysis. Gven the equation to the best-fit curve for TNT at MA210OR
the estimated year at which this conpound shoul d have naturally degraded to |l ess than site
RGs was 2000. Analytical results reveal the |ast TNT exceedance was during Cctober 2001
Excavation work at Site M6 was conducted during 1999, 2002, and 2003. Soil QU RA activities
required soil renoval to the water table. Wile the excavati ons were open, expl osives nay
have had an increased |ikelihood of inpacting groundwater. Tenporarily increased |evels of
TNT nay be expected in areas affected by excavation activities.

The TNT levels in well MA212R have dropped fromthe naxi nrum observed concentrati on of 2,600
ug/L during July 1988 to 400 ug/L during Cctober 2003 (Figure 6-15). Mann-Kendall statistical
test results indicate an increasing trend for TNT at MA212R (Appendix F). This result is
expected due to excavation activities at Site M. Mnitoring well MAR12R is screened in the
over burden and woul d experience nore infiltration fromopen excavations. In Figure 6-15, a
best-fit curve is extrapol ated through the TNT concentration presented on the graph. G ven
the equation to the best-fit curve for explosives conpound TNT at MR12R the estimated tine
at which this conpound will naturally degrade to less than site RG is 15 years (or in the
year 2019; Table 6-1).

The TNT levels in well MABO7 have declined fromthe maxi mum observed concentration of 21.6
ug/L during July 1988 to 10 ug/L during Cctober 2003. Mann-Kendal |l statistical trend anal ysis
indi cated an undeterm ned stable trend (Cv<1). On Figure 6-15, a best-fit curve is

extrapol ated through the TNT concentration presented on the graph. Gven the equation to the
best-fit curve for expl osives compound TNT at MABO7, the estinmated year at which this
conmpound shoul d have naturally degraded to |l ess than site RGs was 2002

The TNT levels in well MM52 have declined fromthe naxi mrum observed concentration of 3,400
ug/ L during June 1999 to 1,500 ug/L during October 2003 (Figure 6-17). Mann-Kendal
statistical test results for TNT at MAM52 indicate a stable trend (Cv<1)

Results fromthe COctober 2003 sanpling event indicate RG exceedances for TNT occurred at Site
M6 over burden wells MAR212R, MABO7, MAs50, and MM52 (Table 7-4). No RG exceedances for TNT
were observed in sanples collected frombedrock wells at Site M6 during Cctober 2003.

The RGs for 2,4-DNT and 2,6-DNT (0.42 ug/L for both) have routinely been exceeded in wells
MA210/ MR210R, MAR212/ MR212R, and MM652 (Figures 6-14, 6-15, and 6-17). The concentration of
2,4-DNT at MA210/ MAR210R has declined fromthe nmaxi mum observed concentration of 3,200 ug/L
during July 1988 to 1.8 ug/L during Cctober 2003. The concentration of 2,6-DNT at



MA210/ MR210R has declined fromthe highest reported concentration of 1,400 ug/L during July
1998 to 6.3 ug/L during Cctober 2003. The Mann-Kendal | statistical tests for both DNTs
indicate a non-stable trend (Cv>1). This test result is due to the dramatic increase in the
concentration of DNTs during May and Cctober 2001 (Appendix F). This spike in detected
concentration of DNTs was not unexpected because RA activities at Site M6 were conducted
during 1999. Soil QU RA activities required soil renoval to the water table. Wile the
excavations were open, explosives may have had an increased |ikelihood of inpacting
groundwat er. Tenporarily increased |evels of DNTs may be expected in areas affected by
excavation activities.

In Figure 6-14, a best-fit curve is extrapol ated through the 2,4-DNT and 2, 6- DNT
concentrations presented on the graph. Gven the equation to the best- fit curve for

expl osi ves conpound 2,4-DNT at MAR10R the estimated tine at which this conpound will
naturally degrade to less than site RG is 2004 (Table 6-1). For 2,6-DNT the estimated tine
at which this conpound will naturally degrade to less than site RGs is 3 years (or in the
year 2007; Table 6-1).

The concentration of 2,4-DNT at MA212R has declined fromthe maxi mum observed concentration
of 6,800 ug/L during May 2000 to 4,400 ug/L during Cctober 2003. The concentrati on of 2, 6-DNT
has decreased fromthe naxi mum observed concentration of 2,800 ug/L during Cctober 2000 to
1,500 ug/L during Cctober 2003. Mann-Kendall statistical test results for DNTs indicated an
increasing trend at an 80% confi dence |evel for both conpounds at MA212R (Appendix F). This
trend can be expl ained by soil excavation activities being perforned at the site during 1999,
2002, and 2003. In addition, DNTs are photol ytic breakdown products of TNT.

The concentration of 2,4-DNT at well MM52 has decreased from 14,500 ug/L to 5,600 ug/L and
2, 6- DNT decreased from 14,500 ug/L to 2,300 ug/L fromJune 1999 to Cctober 2003. Mann-Kendal |
statistical test results indicated decreasing trends for DNTs with an 80% confi dence | evel.
On Figure 6-17, a best-fit curve is extrapol ated through the 2,4-DNT concentrations presented
on the graph. Gven the equation to the best-fit curve for expl osives conpound 2, 4-DNT at
MA652, the estimated tine at which this conpound will naturally degrade to less than site RGs
is 90 years (or in the year 2094; Table 6-1).

RG exceedances of one or both DNTs occurred at wells MAR210R, MR12R, MAB0O7, MAB09, MAB15,
MA650, MAG51, MA652, MA653, MM54, and MAB55 during Cctober 2003 (Table 7-4). RG exceedances
for DNTs occur in both the unconsolidated deposits and bedrock aquifers.

The concentration of 2-NT has decreased fromthe nmaxi mum observed concentration of 68, 000
ug/ L during June 1999 to 23,000 ug/L during Cctober 2003 in nonitoring well MA52. Reported
concentrations of 2-NT have renmi ned above the RG of 5,100 ug/L throughout LTM activities
(Appendi x C). Mann-Kendall test results indicate a stable trend (Cv<1) for 2-NT at well MA52

(Appendi x F).

There have been no exceedances of surface water RGs (or groundwater RGs) for explosive
conpounds at surface water |ocati on SWINT since inception of sanpling during July 1998. The
only expl osi ve conpounds detected at SWINT have been | ow | evel s of 2a, 4,6-DNT and 4a,
2, 6-DNT during Cctober 2001 and May 2002. There are no RGs for 2a, 4,6-DNT and 4a, 2, 6-DNT.

VOCs have routinely been sanpled for at nonitoring wells MAL18, MAL19, MAM66R, MAB11l, MAB12,
MAB20R, MA650, MM51, MM662, MA663, MA64, and MAB65 during LTM at Site M. There have been
no RG exceedances for VOCs at Site M6 during LTMactivities (Appendix C. 1, 1-D chloroethane
(1,1-DCA) has been detected once at wells MAM66R (1.0 ug/L during May 2000) and MAB20R (0.6
ug/ L during May 2000) but never over the RG of 700 ug/L. Acetone has been detected once in
nonitoring well MAS50 (10 ug/L during May 2001) and MM65 (6 ug/L during May 2003). Remaini ng
acetone detections were qualified as having association with blank contam nation. There is

no RG for acetone.

Total 1,2-Dichloroethene (1,2-DCE) has been detected at well MAB20R at |evels ranging from
5.0 ug/L to 6.8 ug/L during LTM activities. The RGfor 1,2-DCE is 70 ug/L. 1,2-D chl oroethane
(1,2-DCA) was detected at MAB15 at 0.7 ug/L during Cctober 2000 and has not been detected
since. The RGfor 1,2- DCAis 5 ug/L. Tetrahydrofuran (THF) was detected at nonitoring well



MAL66 at 97 ug/1 and 94 ug/L during Cctober 1999 and Cctober 2000, respectively. There is no
RG for THF. Trichloroethene (TCE) was detected at 3 ug/L at MAM23 during baseline sanpling in
July 1998. Subsequent resanpling of MAL23 during Decenber 1998 for VOCs indi cated no
detection of TCE. PCE was detected at 2 ug/L at well MAB13 during baseline sanpling in July
1998. Subsequent resanpling during Decenber 1998 indicated no detection of PCE. There have
been no detections of PCE during LTMactivities at Site M6. Atotal of 26 wells at Site Mo
have been sanpled for VOCs since 1998 for a total of 107 anal yses. No other detections of

PCE, other than the low |evel estinmated concentration at MAB13, have occurred at Site M.

Sul fate was detected at 460 ng/L at nonitoring well MALG66R, exceedi ng the RG of 400 ny/L,
during Cctober 2003. Monitoring wells MMW51 and MM52 have exhi bited increasing sulfate
concentrations. Sulfate was reported at 360 ng/L and 350 ng/L at wells MM51 and MA552
respectively during COctober 2003 (Table 7-5).

Bi oparaneters - TNT anaerobi ¢ bi odegradati on byproducts 2a, 4,6-DNT and 4a, 2,6-DNT have been
detected in nonitoring wells MR210R, MAR212R, MABO7, MABO8, MAB09, MAB14, MAB15, MM50, MM52,
and MM54 during LTM activities at Site M6 (Appendix C. An average concentration of 5 ng/L
organi c carbon was found in wells containing TNT bi odegradati on byproducts. The |evel of
organic carbon is marginal to adequate to sustain bi odegradati on nechani sns. The groundwat er
appears to be nostly anaerobic with red-ox potential trending down at nost site wells. There
appear to be pockets of sulfidogenic activity. Mnitoring wells MAB0O8, MA09, and MAB10R

exhi bit decreasing sulfate concentrations (Table 7-5). Nitrate depletion exists at this site
simlar to the LAP sites, further supporting the conclusion that anaerobic conditions exist
at the site. This site is exhibiting adequate evidence of natural attenuation

Geol ogy - The unconsol i dated deposits at Site Mo consist of surficial clays and silts with
scattered deposits of pernmeabl e sand or gravel over dol omte bedrock. These perneabl e
deposits are | ocated predonminately on the east side of the site and range from approxi mnatel y
3 to 15 feet in thickness. Depth to bedrock ranges from3 to 35 feet (Figures 7-14 through
7-18). The fracture trace nap indicates a northeast-southwest pair of parallel fractures
termnating on the west side of the site and another northwest-southeast trending pair
termnating on the east side of the site (Figure 7-28).

Hydr ogeol ogy - Groundwater flowis to the west/southwest at Site M6 (Figure 7-46). The water
tabl e depth ranged from3.5 to 17.6 feet bel ow ground surface at Site Mo during Cctober 2003
(Figures 7-14 through 7-18). Potentionmetric surface contours indicate flow in the bedrock
aquifer is toward the west/southwest at Site Mb (Figure 7-47). Water |evel elevations versus
tine plots for Site M6 nonitoring wells are included in Appendix H Overburden wells MN62
and MM64 and bedrock wells MA63 and MA665, installed near a | arge sedinentati on basin al ong
the northern boundary of Site M6, do not indicate increasing trends. G her than seasona
variation and effects fromsoil excavation work conducted during 1999, 2002, and 2003 at Site
M6, no drastic changes in groundwater el evations have occurred at site nonitoring wells.

Vertical gradients are generally downward across the site (Table 7-7). Well nests

MAB15/ MB14 and MAB18/ MAB19 have exhi bited changes in vertical gradient

direction fromdowward to slightly upward during recent LTMactivities at Site Ms. The
cause of these fluctuations is possibly due to hydraulic head changes caused by soi
excavation activities at the site. The vertical gradient is not readily apparent at well
nests MAML66R/ MAB20R and MAB12/ MAB11 (Table 7-3). The average horizontal gradient during

Cct ober 2003 was 0.0222 ft/ft (Table 7-8). The average horizontal gradient at Site Mo has
ranged from0.0130 ft/ft to 0.0270 ft/ft between QOctober 1999 and Cctober 2003 (Table 7-2).
Assumi ng an effective porosity of 0.30, the average |inear velocity during Cctober 2003 was
0.1804 ft/day (Table 7-9). Flow velocities have ranged fromO0. 1056 ft/day to 0.2194 ft/day
bet ween 1999 and 2003 (Table 7-1).

Model Results - Monitoring wells MR12R and MMB15 were sel ected as the source |ocations for
nodel i ng exercise at Site Mb. The July and Decenber 1998 groundwater quality results of 4,600
ug/L and 5.2 ug/L, respectively, for 2,4-DNT were sel ected as the source concentrations.

First order decay rate constants of 1.1E-03 yr-I and 3.65E-03 yr-1 for 2,4-DNT were used at
wel l's MR212R and MMB15, respectively (Appendix E). Mdel results indicate that maxi mum

predi cted di stances of RG exceedances fromwell MAB15 (<15 ft) will remain within the Gz



(3,500 feet). The maxi mum predi cted di stance of the RG exceedance fromwell MA212R (<9, 000
ft) may exceed the limt of the G (3,500ft). However, there are no detections of any

expl osives in wells MM23R or MM62R, which are approxi mately 2,000 ft downgradi ent of
MA212R. Furthernmore, the TNT Ditch likely acts as a surface di scharge of shall ow groundwat er,
as well as a potential surface discharge to marshy areas west of the TNT Ditch, but within
the GMZ. Therefore, the conservatismof the nodel has |ikely overestinmated the downgradi ent
di stance of RG exceedances for 2,4-DNT fromwel|l MAR12R Mdel results have been summari zed
in Table 6-2 and included in Appendix G

Summary - RG exceedances for expl osive compounds have been reported at six overburden, three
conbi ned overburden and bedrock, and four bedrock wells at Site M6 during LTM conducted since
June 1999. Expl osi ves conpounds detected above RGs during LTMin overburden and conbi ned
well's include RDX, TNT, TNB, 2-NT, 1,3-DNB, 2,4-DNT, and 2,6-DNT. Only 2,4-DNT and 2, 6- DNT
have exceeded RGs in bedrock wells at Site M6 during LTM conducted since June 1999. There
were no detections for explosives at surface water |ocation SWINT | ocated near the confluence
of TNT Ditch and Grant Creek.

Mann- Kendal | statistical test results indicated an increasing trend for DNTs and TNT at
nonitoring well MAR12R Spi kes in explosive concentrati ons were expected because of SOU RA
activities have been conducted at the site since 1999. Excavations are conducted down to the
water table surface and are |left open for extended periods of tinme waiting on soil
confirmation sanple results. Bl OSCREEN nodeling results indicate a nmaxi num predicted travel
di stance of >9000 ft for 2,4-DNT at well MAR12R or outside the GVZ boundary. However, there
are no detections of explosives in wells MM23R or MAML62R, which are approxi mately 2,000 ft
downgr adi ent of MA212R Furthernore, the TNT Ditch likely acts as a surface di scharge of
shal | ow groundwater, as well as a potential surface discharge to nmarshy areas west of the TNT
Ditch, but within the GVWZ. Therefore, the conservati smof the nodel has |ikely overestinated
t he downgradi ent di stance of RG exceedances for 2,4-DNT fromwell MAR12R

VOC det ections have occurred at overburden wells MM66R and MAM50, conbined well MAB11l, and
bedrock wells MAB20R and MA665 during LTM but no RG exceedances have occurred in the five
year period from June 1999 through Cctober 2003 (Appendix C). Al of the detections except
1,2-DCE at well MAB20R were one-tinme detections at very concentrations. Detections of 1,2-DCE
at MMB20R have consistently been an order of nagnitude bel ow the RG (70 ug/L).

Sulfate is included in the paraneter list required for the Five-Year Review of the GOU
natural attenuation renedy. Sulfate exceeded the RG of 400 ng/L at well MM66R at Site M.

The technical assessnment indicates that the renmedy is functioning as intended by the decision
docunents. Soil QU RA activities, conducted during 1999, 2002, and 2003 have renoved the soil
source | oading groundwater at Site M. The groundwater renmedy is expected to be protective of
human health and the environnent when soil RA activities are conplete for source soils. Soil
RA activities will be conpleted during fiscal year 2004. Table 7-10 lists the institutional
controls inplenented at Site M. Institutional controls are effective in preventing exposure
to contam nated groundwater.

7.3.3.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action hjectives (RAGCs) Used At The Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |). In addition, the RAGs that were originally
sel ected are still considered appropriate.

7.3.3.3 Question C. Has Any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

A power generating station devel oper, Indeck, has proposed a coal-fired electric generating
facility be built with the land reserved for conversion to industrial usage at the MG area.
Construction of a coal | oading/unloading area along the west central boundary of Site M

woul d include renoval of bedrock by blasting to a depth of approxinately 65 feet bel ow ground



surface. Continuous blasting required to breakup Silurian dolomte bedrock could affect the
Maquoket a Shal e confining unit beneath Site M6. G oundwater w thdrawal or other engi neered
neans of preventing water migration into the bedrock renoval area would be required. Changes
in groundwater flow at Site M6 would |ikely be tenporary. Data should be evaluated to
determine if the project would be conpatible with RAGs in the ROD.

No other information is available to call into the question the protectiveness of the renedy.
A summary of the results of the review of the groundwater RGs presented in the ROD and | and
use conditions applicable to the site are summarized in Appendix |I. The groundwater RGs
presented in the ROD are still considered health protective, and groundwater nonitoring has

shown no exceedances of the groundwater RGs outside of the GVE. Controls adequately prevent
exposure to the groundwater with in the GVE

7.3.4 Site W

Site M/, the Red Water Area, situated in the central part of the MFG Area, includes

approxi mately 49 acres, and unlike nost of the other sites, is bordered on all sides by other
sites (Figure 3-1). Site M/ includes a cluster of structures in the northern one third of the
site, which was part of a red water treatnent facility. The facility is referred to in past
reports as the open storage tank. Included in the open storage tank area are three sets of
storage tanks, evaporators, and incinerators. These facilities treated the effluent fromthe
TNT production |lines, which was discharged into the TNT Flune System At one tine there was a
two-acre |l agoon i nmmedi ately north of the open storage tank area. This | agoon, which provided
the extra holding capacity for red water, was renoved in 1985. The nonitoring well network at
this site consists of four overburden wells, one conbined well, and two bedrock wells
(Figures 3-2 and 7-46).

7.3.4.1 Question A |s the Renmedy Functioning as Intended By the Decisi on Docunents?

Chemi stry - During the Cctober 2003 sanpling round, groundwater at Site M/ was sanpl ed for
expl osi ves and natural attenuation indicator paraneters (Tables 7-4 and 7-5). Detections of
expl osives at each nonitoring well sanpled at Site M/ during Cctober 2003 have been incl uded
in Figure 7-44. The extent of explosives in groundwater at Site M/ has been depicted in
Figure 7-45. The RG for TNT has been exceeded at well MM24R The Mann-Kendal | statistical
test indicates an increasing trend for TNT at well MAM24R (Appendix F). Soil QU RA excavation
activities at Site M/ occurred fromJuly through October 2001. Increasing concentrations of
TNT at MAM24R occurred during May 2002. The increasing trend of TNT at MAL24R can be
attributed to Soil QU renedial action activities at Site M/. There have been no other RG
exceedances for TNT at Site M.

The RG for 2,4-DNT has been periodically exceeded at well MM24R (Figure 6-18; Appendix C).
The RG for 2,4-DNT was exceeded at wells MAL24R, MA560, and MA661 during October 2003 (Tabl e
7-4). No RG exceedances for expl osives had occurred at wells MA60 and MA661 prior to Cctober
2003. 2,4-DNT was detected at |evels above the RG at well MA58 during Decenber 2000, but has
not been detected since.

The RG for 2,6-DNT (0.42 ug/L) was exceeded at MM24R during Cctober 2002 and Cctober 2003.
Mann- Kendal | statistical test results indicate a non-stable trend (Cv>1) for DNTs at
nmonitoring well MAL24R The recent RG exceedances for DNTs occurred after soil excavation
activities were conducted at Site M/ during July through Cctober 2001. DNTs are photol ytic
degradation products of TNT. Soil OU RAGs required soil renoval at Site M/ occur to the water
table. Wiile the excavations were open, explosives had an increased |ikelihood of inpacting
groundwat er. Tenporarily increased |evels of explosives may be expected in areas affected by
excavation activities. Natural attenuation nechani sns should continue to prevent RG
exceedances beyond the GVE.

Exceedances of the RG for RDX (2.6 ug/L) have occurred at well MM24R RDX concentrations
have declined fromthe naxi num observed concentration of 46 ug/L during Novenber 1985 to 6.4
ug/ L during Cctober 2003 (Figure 6-18). Mann- Kendall statistical test results indicate a
non-stable trend (Cv>1) for RDX at well MM24R (Appendix F). RDX concentrations had dropped
bel ow detection limts during 2000 and 2001, but exceeded RGs again after soil excavation



activities occurred fromJuly through Cctober 2001. RDX has not been detected in any other
wells at Site M/. On Figure 6-17, a best-fit curve is extrapol ated through the RDX
concentrations presented on the graph. Gven the equation to the best-fit curve for

expl osi ves conpound RDX at MM24R, the estinmated tine at which this conpound will naturally
degrade to less than site RG is 1 year (or in the year 2005; Table 6-1).

PCE was detected above the RG (5 ug/L) at nonitoring well MAL24 during Novenber 1985

(Appendi x C). Subsequent resanpling of well MAL24R during August 1991 and Decenber 1998
resulted in detections of 4 ug/L and 3.6 ug/L, respectively. Mnitoring well MM24R has not
been sanpl ed for VOCs since Decenber 1998. The estimated tinme for PCE to drop bel ow the RG at
MAL24R was 1997 (Table 6-1).

1,1,1-Trichl oroethane (1,1,1-TCA) was detected at |evels above the RG (200 ug/L) at well
MAL24 during 1981 and at |evels below the RG during 1985 and 1991 (Appendix C).

Subsequent resanpling of MAL24R for VOCs during baseline activities in Decenber 1998
i ndi cated no detection of 1,1, 1-TCA

Bi oparaneters - TNT bi odegradati on daughter products 2a, 4,6-DNT and 4a, 2, 6-DNT have
routinely been detected at Site M/ well MM24R O ganic carbon was reported at 13 ng/L at
wel | MAML24R during Cctober 2003. The reported | evel of organic carbon is adequate to sustain
bi odegradati on. Di ssol ved oxygen | evels remained below 1.0 ng/L during Cctober 2003,
indicating an anaerobic environment at Site M/. In addition, evidence of denitrification
occurring at well MM24R is supported by nitrate reduction rates at this well. Because of the
significant contam nant reductions and the presence of anaerobic bi odegradati on products of
TNT (2a, 4,6-DNT and 4a, 2,6-DNT), Site M/ is considered to have adequate potential for

bi odegradati on of expl osives conpounds.

Geol ogy - The unconsol i dated deposits at Site M/ consist primarily of surficial clays. Depth
to bedrock ranges fromb5 to 13 feet (Figures 7-19 and 7-20). No significant bedrock fracture
traces are shown on the fracture trace maps for Site M7 (Figure 7-28).

Hydr ogeol ogy - Groundwater flowis to the west/southwest at the site (Figures 7-46). The

wat er table depth ranged from3.2 to 7 feet bel ow ground surface during QOctober 2003 (Figures
7-19 and 7 20). Flowin the bedrock at Site M/ is toward the west/northwest (Figure 7-47).
Water |evel elevations versus tinme plots for Site M/ nonitoring wells are included in

Appendi x H The plots indicate | ow water el evations during Cctober 1999 and Cctober 2002.
Water levels returned to nornmal during the followi ng spring on each occasion.

Gbserved vertical gradients during October 2003 indicated downward gradients in the northern
portion of the site and slightly upward gradients in the southern portion of Site M/ (Table
7-7). Vertical gradients have switched directions at all well nests at Site M/ during LTM
activities (Table 7-3). The average horizontal gradi ent during October 2003 was 0.0116 ft/ft
(Table 7-8). Horizontal gradients have ranged between 0.0096 ft/ft and 0.0144 ft/ft during
LTM activities from 1999 through 2003 (Table 7-2). Assunming an effective porosity of 0. 30,
the average linear velocity during QOctober 2003 was 0.0734 ft/day (Table 7-9). Linear

vel ocities have ranged from 0.0608 ft/day to 0.0747 ft/day during LTMactivities at Site M
(Table 7-1).

Model Results - Monitoring well MM24R was sel ected as the source location for the nodel. The
July 1998 2, 4-DNT detection (2.6 ug/L) was selected as the source concentrati on. The nodel
results indicate that the naxi num predi cted di stance of RG exceedances (<5 feet) will remain
within the GVZ (2,300 feet). Mdel results have been summarized in Table 6-2 and included in
Appendi x G

Summary - Groundwater sanples fromLTMat Site M/ indicate RG exceedances for expl osive
conmpound 2, 4-DNT occurred at overburden well MA60 and bedrock wells MAM58 and MA61. The
remai ni ng RG exceedances for RDX, TNT, TNB, 2,4-DNT, and 2, 6-DNT occurred at conbi ned wel l
MAL24R. Mann-Kendal | statistical test results indicate an increasing trend for TNT at
nmonitoring well MAL24R Bl OSCREEN nodel ing results indicate a nmaxi mum predicted travel

di stance of <5 ft for 2,4-DNT at MM24R Sul fate exceeded the RG (400 ng/L) at well MAL59



during Cctober 2003. SQU RA activities were conducted at Site M/ between July and Cctober
2001. Recent (May 2002 through Cctober 2003) RG exceedances for expl osive conpounds are
likely attributed to SOU RA activities.

The technical assessnent indicates that the renmedy is functioning as intended by the decision
docunents. Soil QU RA activities, conducted during 2001 have renoved the soil source |oading
groundwater at Site M/. Table 7-10 lists the institutional controls inplenented at Site M.
Institutional controls are effective in preventing exposure to contam nated groundwater. The
groundwater renedy is protective of human health and the environnent.

7.3.4.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
selected are still considered appropriate.

7.3.4.3 Question C. Has Any Qther Information Cone to Light That Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVEZ

7.3.5 Site M8

Site MB - The Acid Manufacturing Area, includes approximately 304 acres i medi ately east of
TNT Road (Figure 3-1). Site MB included facilities for the manufacture and storage of nitric
and sulfuric acids. In addition to an extensive network of piping, nmany ASTs and USTs were
al so present. The nonitoring wells at this site consist of four overburden wells, and two
conbi ned wells (Figures 3-2 and 7-46).

7.3.5.1 Question A: |s the Renmedy Functioning as Intended by the Decision Docunents?

Chem stry - Groundwater fromSite MB was sanpl ed for expl osives, VOCs, and natural
attenuation indicator paraneters (Tables 7-4, 7-6, and 7-5, respectively) during Cctober
2003. Detections of explosives and VOCs at each nonitoring well sanpled at Site MB during
Cct ober 2003 have been included in Figure 7-44. No RG exceedances of expl osives or VOCs were
identified. However, the reported sulfate concentrations at Site MB wells MA48RR (470 ug/L),
MAB25R (690 ng/L), and MAB30 (500 ng/L) exceeded the RG of 400 ng/L (Table 7-5).

H storically, sulfate RG exceedances occurred at nonitoring wells MAB60 and MAB6G1.

H storically, an exceedance of the RG for 2,6-DNT (0.42 ug/L) occurred at nonitoring well
MAB25 (0.531 ug/L) during Cctober 1991 (Appendix C). Subsequently, no detections of 2,6-DNT
have occurred during LTM activities at MAB25R. No ot her exceedances of expl osives RGs have
occurred at Site MB. Low |l evels of 2a, 4,6-DNT and 4a, 2,6-DNT were detected at MM25R during
the fall of 1999, 2001, and 2003. There are no RGs for these conpounds.

VOCs including 1,1,1-TCA 1,1-DCA, 1,2-DCE, nethyl ethyl ketone (MEK), acetone, ethyl
benzene, PCE, toluene, TCE, xylenes, vinyl chloride, and nethyl ene chloride; have
historically been detected at Site MB (Appendi x C). Exceedances of RGs have only occurred for
PCE and vinyl chloride. PCE was reported at concentrati ons greater than the RG (5 ug/L)

duri ng Decenber 1994 and May 2000 at well MAM48RR Seven consecutive rounds of LTM have been
conduct ed since the | ast RG exceedance for PCE at MM48RR and PCE has not been detected. On
Figure 6-19, a best-fit curve is extrapol ated through PCE concentrations presented on the
graph. Gven the equation to the best-fit curve for PCE, the estimated year at which this
conpound shoul d have naturally degraded to | ess than the site RG was 2003. Vinyl chloride



exceeded the RG (5.0 ug/L) at well MAB27R during June 1999, Cctober 2000 and May 2001. Four
consecutive rounds of LTM since May 2001 have indicated no detections of vinyl chloride at
wel | MAB27R

1, 2-DCE has been detected at nonitoring well MM27R at |evels | ess than the RG of 70 ug/L.
Concentrations have decreased fromthe naxi mum observed concentration of 34 ug/L during
Cctober 1999 to no detection since May 2002 (Appendix C. 1,1-DCA and 1,1, 1- TCA have been
detected at wells MAM48RR and MAB23R but |evels remain bel ow RG (700 ug/L and 200 ug/L,
respectively). The renmining VOC detections are sporadic with little to no reproducibility
anong sanpling events.

Bi oparaneters - Site MB has had reported detections of TNT anaerobi c degradation byproducts
2a, 4,6-DNT and 4a, 2,6-DNT at well MM25R In addition, wells MM48RR and MAB23R have

exhi bited declining concentrations of 1,1,1-TCA and the presence of its biodegradation
product 1,1- DCA. Little organic carbon was found at Site MB (average of 3.1 ng/L) during

Qct ober 2003 that coul d sustain bi odegradati on mechani sns. Mnitoring wells MAB23R and MAB25R
exhi bit declining concentrations of organic carbon, indicating active biological activity at
the site. The groundwater appears to be nostly anaerobic with pockets of sulfidogenic
activity. More nitrate depletion exists at this site than at LAP sites, further supporting
the concl usion that anaerobic conditions exist at the site. This site is exhibiting adequate
basel i ne evidence of natural attenuation.

Geol ogy - The unconsol i dated deposits at Site MB consist of silty clays, silty sands and
silts with occasional deposits of perneable sand or gravel over dolonmite bedrock. Depth to
bedrock ranges from13 to 18 feet (Figures 7-21 and 7-22). Fracture trace naps indicate two
maj or bedrock fractures that intersect at the central portion of Site M3 and trend

nort heast - sout hwest and northwest- southeast. Two additional parallel fractures that trend
nort heast-southwest are located in the northern portion of Site MB (Figure 7-28).

Hydr ogeol ogy - Groundwater flowis to the southwest in the southern and northern portions of
site MB. A groundwater high was present in the central portion of the site around nonitoring
wel | MAB25R, adjacent to areas of excavation at Site M6 (Figures 7-46) during Cctober 2003.
The water table depth ranged from8.7 to 15.9 feet bel ow ground surface during October 2003
(Figures 7-21 and 7-22). No potentionetric surface information is available for Site MB due
to the lack of bedrock wells at the site (Figure 7-47). Water |evel elevations versus tine
plots for wells at Site MB are included in Appendix H The plots indicate a decreasing trend
in water elevations at wells MAM48RR and MMB24R. These wells are located within the
Internodial Center, which is part of the Industrial Park property transferred to the State of
II'linois. The area has had extensive asphalt paving, which is |ikely decreasing groundwater
recharge in that area.

Vertical gradient information is unavailable due to the absence of well nests at the site.
The average horizontal gradi ent during Cctober 2003 was 0.0004 ft/ft (Table 7-8). Horizontal
gradi ents have ranged from0.0003 ft/ft to 0.0143 ft/ft (Table 7-2) between Cctober 1999 and
Cct ober 2003. The average linear flow velocity at Site MB during Cctober 2003 was 0. 0009
ft/day (Table 7-9). Linear flow velocities have ranged from0.0006 ft/day during QOctober 2001
to 0.0401 ft/day during Cctober 2000 (Table 7-1) at Site M.

Model Results - Based on the absence of any RG exceedances, no groundwater nodeling is
required in support of the nmonitored natural attenuation renedy.

Summary - There have been no RG exceedances for expl osives conpounds at Site MB during LTM
activities (June 1999 through Cctober 2003). VOC exceedances occurred at well MAM48RR during
May 2000 for PCE and vinyl chloride at MAB27R during June 1999, Cctober 2000, and May 2001.
Seven consecutive rounds of VOC anal ytical data at MAL48RR since May 2000 do not indicate

det ection of PCE above the detection Iimt (5 ug/L). Vinyl chloride has not been detected
above the detection limt (5 ug/L) for three consecutive sanpling rounds since May 2001. VOCs
1,1-DCA, 1,1,1-TCA and 1, 2-DCE have been detected at well MM23R and 1,1-DCA and 1,1, 1- TCA
at well MM48RR but |evels have consistently been a mnimum of an order of nagnitude bel ow
RGs. Sulfate exceeded the RG of 400 ng/L at wells MAM48RR, MAB25R, and MAB30 during Cctober
2003.



The technical assessnment indicates that the renmedy is functioning at Site MB as intended by
t he deci sion docunents. Table 7-10 lists the institutional controls inplenmented at Site M.
Institutional controls are effective in preventing exposure to groundwater. The groundwater
remedy is protective of hunman health and the environnent.

7.3.5.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
selected are still considered appropriate.

7.3.5.3 Question C. Has any Qther Information Cone to Light that Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVEZ

7.3.6 Site M3

Site M3, the Gavel Pits, is located southwest of the Acid Manufacturing Area, and covers
approxi mately 106 acres (Figure 3-1). It includes four areas that served as sources of sand

and gravel fill, and as a site for waste dunping. Well abandonnent and repl acenent activities
took place at Site M3 during January 2004. The nonitoring well network at the site now
consi sts of two overburden wells, one conbined well, and four bedrock wells (Figure 4-1).

7.3.6.1 Question A: |s the Renmedy Functioning as Intended by the Decision Docunents?

Chem stry - Groundwater was sanpl ed for expl osives and natural attenuation indicator
paraneters (Table 7-4 and 7-5, respectively) for the Five-Year Review sanpling event
conducted during Cctober 2003 at Site M 3. The extent of explosives in groundwater has been
depicted in Figure 7-45. The RG for 2,4-DNT (0.42 ug/L) has been routinely exceeded at wel |
MAB21 (Figure 6-20). Concentrations of 2,4-DNT have declined fromthe maxi mum observed
concentration of 120 ug/L during Cctober 1991 to 47 ug/L during Cctober 2003. Mann-Kendal |
statistical test results indicated a stable trend (CV/<1) with an 80% confidence | evel. The
data for MAB21 were corrected for seasonal variations (Appendix F). On Figure 6-120, a
best-fit curve is extrapol ated through the 2,4-DNT concentrations presented on the graph.
Gven the equation to the best-fit curve for explosives conpound 2, 4-DNT at MAB21, the
estimated tinme at which this conpound will naturally degrade to less than the site RGis 39
years (or in the year 2043; Table 6-1).

Simlarly, Figure 6-21 had a best-fit curve extrapolated through the data for 2,4-DNT
detections at MAB50. The estinated time at which 2,4- DNT will degrade to less than the site
RGis 1 year (or in the year 2005; Table 6-1; Appendix D).

The RG for 2,6-DNT has routinely been exceeded at MAB21 (Figure 6-20). Concentrations have
decreased fromthe maxi mum observed concentration of 34 ug/L during COctober 1999 to 22 ug/L
during Cctober 2003 (Appendix C. Mann-Kendal|l statistical test results indicate a decreasing
trend for 2,6-DNT at MM21 with an 80% confidence |evel. The RG for 2,6-DNT was exceeded at
wel | MAB50 during Cctober 2000, but six subsequent rounds of LTM have indicated no detections
of 2, 6- DNT.

An exceedance of the RGfor TNB (5.1 ug/L) occurred at nonitoring well MAB21 during Cctober
1999. Ei ght subsequent rounds of LTMfailed to detect TNB above nethod reporting limts.
There have been no ot her exceedances of RGs for explosive conpounds at Site M3 during LTM
activities.



Bi oparaneters - TNT anaerobi ¢ degradation byproducts 2a, 4,6-DNT and 4a, 2, 6-DNT have
routinely been detected at site nmonitoring wells MAM26, MAB21, and MAB50 during LTM
activities at Site M 3. The groundwater appears to be nostly aerobic except in the vicinity
of monitoring well MAB21. The dissol ved oxygen readi ng at MAB21 during Cctober 2003 was 0.7
ng/ L, indicating an anaerobic environnent. Nitrate depletion rates at MAB21 have been
significant. In, addition, there is evidence of sufidogenic activity at Site M3 based on the
detection of sulfide at 4 ng/L at MAB50 during Cctober 2003 and declining concentrations of
sul fate at MAB21. Sul fate has declined from202 ng/L during October 1991 to 64 ng/L during
Cctober 2003 at MAB21. This site is exhibiting adequate evidence of natural attenuation of
expl osi ve conpounds.

Geol ogy - The unconsolidated deposits at Site M3 consist of silty clays, silty sands, silts,
and sands. Sone of the sand deposits are up to 15 feet thick in the southern portion of the
site. Depth to bedrock ranges from19 to 34 feet (Figure 7-23). The fracture trace map
indicates three small bedrock fractures located in the southern portion of Site M3. The
fractures generally trend northeast-southwest (Figure 7-28). Two additional parallel bedrock
fractures that trend northeast-southwest are |located in the northern portion of Site M.

Hydr ogeol ogy - Groundwater flow is generally to the southwest at the site. However, the
presence of a forner gravel pit in the northern portion of the site appears to provide

addi tional recharge to the water table, creating a slight southern conponent of flow on the
south side of the pit (Figure 7-46). The water table depth ranged from 16 to 18.6 feet bel ow
ground surface during Cctober 2003 (Figure 7-23). No potentionetric surface information is
currently available for Site M3 due to the lack of bedrock well data at the site (Figure
7-47). Replacenent well activities during January 2004 resulted in the installation of two
bedrock wells (MAB62 and MAB64) and two previously installed bedrock wells (MAB21 and MAB22)
still exist at Site M3. In addition, conbined well MAB50 is also partially screened in
bedrock. The bedrock wells have sufficient spatial distribution so as to produce a
representative potentionetric surface map in the future for the site. In addition, nunerous
bedrock control points exist at Site Mo near the eastern boundary with Site M3 (MA213R
MA215R, MABO8, MMB14, MAB15, and MMB1OR). Water level elevations versus tine plots for wells
at Site M 3 are included in Appendix H Qher than seasonal fluctuations, no trends in

el evations were discernible.

The vertical gradient at well nest MAB21/ MAB22 was downward during Cctober 2003 (Table 7-7).
The vertical gradient at well nest MAB21/ MAB22 was upward during October 2001. No gradi ent
was observed during Cctober 2000, but the vertical gradient has remai ned downward during the
last two years of LTM (Table 7-3). The average horizontal gradient at Site M3 during Cctober
2003 was 0.0068 ft/ft (Table 7-8). Horizontal gradients at Site ML3 have ranged from 0. 0033
ft/ft to 0.0068 ft/ft during LTMactivities (Table 7-2). Assuming an effective porosity of
0.30, the average linear velocity during Cctober 2003 was 5.1388 ft/day (Table 7-9). Flow

vel ocities have ranged from2.4938 ft/day to 5.1388 ft/day at Site ML3 during LTM activities
(Table 7-1).

Model Results - Monitoring well MAB21 was sel ected as the source location for the nodel. The
July 1998 2,4-DNT result (63.1 ug/L) was selected as the source concentration. A first order
decay rate constant of 7.30E-02 yr-1 was used for 2,4-DNT. The first order decay rate
constant is based on LTM anal ytical data (Appendi x E). The nodel results indicate the maxi mum
predicted transport distance of RG exceedances (<1,200 feet) will remain within the GVZ
(3,200 feet). Model results have been summarized in Table 6-2 and included in Appendix G

Summary - Monitoring well MAL26, fornmerly a conbi ned overburden/ bedrock well, was replaced as
an overburden well (MM26R) during January 2004. Mnitoring well MAB62 was installed as a
nested bedrock well with MM26R Monitoring wells M3 and MAB45, act as early warning wells at
Site M3, have been abandoned and replaced with well nest MAB63/ MAB64. Exceedances of the RG
for 2,4-DNT and 2, 6-DNT occurred at in-plume conbined well MAB50. In addition, RG exceedances
occurred for 2,4-DNT, 2,6-DNT, and TNB at in-plune bedrock well MAB21. Mann- Kendal
statistical test results indicate stable trends (Cv<l) for TNT and 2, 4-DNT and a decreasing
trend for 2,6-DNT at nonitoring well MAB21. BI CSCREEN nodeling results indicate a nmaxi mum
predicted transport distance of RG exceedances for 2,4-DNT of <1200 ft. There were no
detections for explosives at early warning wells (M3 and MAB45) during LTM conducted from



1999 t hrough 2003 (Appendi x C).

The technical assessnent indicates that the renedy is functioning at Site M3 as intended by
t he deci si on docunents. The groundwater renedy is expected to be protective of hunman health
and the environnent when soil RA activities are conpleted at the site. Soil RA activities are
schedul ed to occur during fiscal year 2007. Table 7-10 lists the institutional controls
inplenented at Site M3. Institutional controls are effective in preventing exposure to

cont am nat ed groundwat er.

7.3.6.2 Question B: Are the Exposure Assunptions, Toxicity Data, O eanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
selected are still considered appropriate.

7.3.6.3 Question C. Has any Qther Information Cone to Light that Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVEZ

7.4 GRU3 - VOLATILE ORGANI C COVPOUNDS | N GROUNDWATER

GRU3 is entirely in the MFG Area and consists of separate plumes emanating from sources at
Sites MB and MO (Figure 3-2). The follow ng discussions are a summary of the LTM groundwat er
quality results along with a summary of site characteristics. The purpose of these summaries
is to evaluate whether the nonitored natural attenuation remedy is perform ng adequately at
each site.

7.4.1 Site MB

Site MB - Flashing Gounds, consist of a 66-acre tract in the west central part of the MFG
Area (Figure 3-1). The Flashing G ounds were used to flash burn equi prent to renove expl osive
residues. Mitoring wells at the site consist of eleven shall ow bedrock wells and one

conbi nation well. The Site M3 outline and the nonitoring well |ocations are shown on Figures
3-2 and 7-48. Site M3 was included in GRU3 because benzene was detected in well MA33 at a
concentration exceeding the RG during August 1991. The USEPA and | EPA have approved the
suspensi on of sanpling at wells in Site M3 during the LTMuntil soil excavation activities
are conpl eted based on no detections of benzene, toluene, ethyl benzene, and xyl enes (BTEX)
at wells within site M.

7.4.1.1 Question A: |s the Remedy Functioning as |Intended by the Decision Docunents?

Chem stry - Goundwater at the M3 Site was | ast sanpled for VOCs during Cctober 1999. No RG
exceedances (no detections) of VOCs were identified. H storically, benzene has exceeded the
RG (5 ug/L) at well MA233 (Appendix C. Mnitoring wells MAM12 and MAL13 are sanpl ed for
expl osives as conpliance wells for Site M/. No detections of explosives have occurred at
these sanpling |ocations during LTMactivities. An exceedance of the RG for

1, 3-Dinitrobenzene (1,3-DNB; 10 ug/L) occurred at well MA233 during July 1988. Subsequent
resanpling of the well during August 1991 indicated no detection of 1,3- DNB.

Bi oparaneters - Because there were no detected contamnants at this site, the evaluation
of bi oparaneters was not necessary.



Geol ogy - The unconsol i dated deposits at Site M3 consist of clay and silt with sone thin
sand, and sand and gravel deposits. Depth to bedrock ranges from2 feet to 10 feet (Figures
7-24 and 7-25) at Site MB. The fracture trace map indicates the presence of one bedrock
fracture trendi ng nort hwest - sout heast, |ocated beneath the southeast portion of Site M3
(Figure 7-28).

Hydr ogeol ogy - Groundwater flow in the bedrock is to the northwest at Site MB (Figure 7-48).
Water table elevations could not be contoured for Site MB due to the lack of water table
wells at the site. Because depth to bedrock ranges from2 to 10 feet bel ow ground surface
(BGS) at Site M3 and depth to water ranges fromapproxinmately 9 to 12 feet BGS, installation
of wells strictly as water table wells at Site M3 would not be practicable. Figures 7-24 and
7-25 illustrate the thin unconsolidated deposits at Site M3. No vertical gradients or

hori zontal gradients were calculated for the site due to the lack of data.

Model Results - Based on the absence of any RG exceedances (no detections) for VOCs at Site
MB, no groundwat er nodeling was conpleted in support of the nonitored natural attenuation
r erredy.

Summary - Site MB was included in GRU3 because benzene was detected at well MA233 at a
concentration exceeding the dass | Goundwater standard in the past. Two LTM events
conduct ed during June and Cctober 1999 showed no groundwater VOC RG exceedances at wel |
MA233. G oundwat er nonitoring was suspended at the site follow ng the October 1999 sanpling
event until SQU RA activities are conducted. Bedrock well MA233 shoul d be sanpled for VOCs
sem annual ly for one year following SOQU RA activities. Conpliance bedrock well MA52 shoul d
be sanpl ed once after SOU RA activities are conpleted and again if detections of VOCs occur
at MA233. Wien no detections for VOCs occur at site nonitoring wells, the site can be
recommended for closure.

The technical assessnment indicates that the remedy is functioning at Site M3 as intended by
t he deci sion docunents. Table 7-10 lists the institutional controls inplenmented at Site M.
Institutional controls are effective in preventing exposure to groundwater. The groundwater
remedy is protective of hunman health and the environnent.

7.4.1.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |levels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |). In addition, the RAGs that were originally
sel ected are still considered appropriate.

7.4.1.3 Question C. Has any Qther Information Cone to Light that Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVEZ

7.4.2 Site MO

Site MO - The Tol uene Tank Farns, are located in the northern portion of the MG Area
(Figure 3-1) and consisted of three AST farns. The ASTs were used for storing toluene through
1976. The Western and Central Tol uene Tank Farns and their nonitoring well |ocations are
shown on Figures 3-3 and 3-4, respectively. Each facility is less than 10 acres in size, and
originally included four tanks, each enclosed by a berm The western tank farmwas hit by
lightning on two occasions; one tank was destroyed in 1970 and anot her was destroyed i n June
1971. Both of the tanks expl oded, burned, and were subsequently renoved.



7.4.2.1 Question A |s the Renmedy Functioning as Intended by the Decision Docunents?

Chem stry: VOC concentrations at Site MO wells have been |l ess than site RG since 1998.

G oundwat er nonitoring conducted at Site MO during 1998, 1999, and 2000 at nonitoring wells
MA224 and MA220 indicated no detections of toluene. Al of the RAGs set in the ROD for Site

MLO have been nmet and the renedy is protective of human health and the environnment. The Final
Site MO Cosure Report was submitted and accepted in March 2003.

Geol ogy: The subsurface geology at Site MO Wst is depicted in cross-section A-A (Figure
7-26). The overburden aquifer consists of silty clay, which is approximately 5-feet thick.
The subsurface geology at Site MO Central is depicted in cross-section A-A (Figure 7-27).
The overburden aquifer primarily consists of silty clay, with sone sandy silt and clay. None
of the borings at MO Central reached bedrock, therefore the overburden thickness is unknown.

Hydr ogeol ogy: Monitoring wells at Site MO were abandoned during March 2001.

Site MO has been closed. Table 7-10 lists the institutional controls inplenented at Site
MLO. Institutional controls are effective in preventing exposure to groundwater. The
groundwat er renedy is protective of hunman health and the environnent.

7.4.2.2 Question B: Are the Exposure Assunptions, Toxicity Data, Ceanup Levels, and Renedi al
Action hjectives (RAGCs) Used at the Tine of the Remedy Still Valid?

A revi ew of the exposure assunptions, toxicity data, and cleanup |l evels were revi ened and
there were no significant changes that were found that would affect the groundwater RGs
presented in the ROD (refer to Appendix |I). In addition, the RAGs that were originally
selected are still considered appropriate.

7.4.2.3 Question C. Has any Qther Information Cone to Light that Could Call Into Question the
Protecti veness of the Renedy?

No information is available to call into the question the protectiveness of the renedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and | and use
conditions applicable to the site are summari zed in Appendi x |. The groundwater RGs presented
in the ROD are still considered health protective, and groundwater nonitoring has shown no
exceedances of the groundwater RGs outside of the GVEZ. Controls adequately prevent exposure
to the groundwater with in the GVE



8. 0 | SSUES

| ssues

Affects
Protectiveness (Y/'N)

Current Fut ure

Al Sites - Nunmerous wells are experiencing drawdown while conducting | owflow
sanpl i ng because the aquifer cannot produce water at a rate equivalent to the
purge rate (100 nlL/mn). Because drawdown is occurring at these |ocations,

varyi ng anounts of water fromthe standing water colum are being sanpled. A
smal | -scal e study is recommended to deternine if wells experiencing drawdown are
providing representati ve groundwater sanples. About 10 to 20% of the wells which
exhi bit drawdown shoul d be sanpl ed using | owfl ow sanpling techni ques and
conventional sanpling by bailing or punping dry and then collect sanples within
24 hours of sufficient recharge. The sanpl es shoul d be collected during the sane
sanpling event for best conparative analysis. Relative percent differences
(RPDs) shoul d be cal cul ated between the two anal yses to deternmine if the

sanpl i ng techni que should be altered for wells exhibiting drawdown during

| owfl ow sanpl i ng.

N N

Site M - In plume and early warning nonitoring wells downgradi ent of the ash
pile are exhibiting increasing concentrations of sulfate. SRU6 soil renoval is
the proposed renedy at Site M. Since ash is in contact with groundwater at this
site, renmoval of the waste should reduce contaninant | oading to the groundwater.
RA activities are schedul ed to occur during fiscal year 2008. To date, no
confirned RG exceedances for sulfate in groundwater or surface water have
occurred since expandi ng the GWZ.

Site Mb - Surface water sanple |ocation SWET no | onger receives surface water
fromSite Mb. Surface water now runs to a |large sedi nentation basin sout hwest of
the site due to redevel opment of the area surrounding Site Mb. Sanpling at SWET
shoul d be di scontinued. Sanpling of the sedimentation basin should be conducted
for expl osives.

Site M6 - The ROD indicates that cadm umwas detected at concentration greater
than the RG (5 ug/L) at nonitoring well MAL23 at Site M6 during 1982. No

addi ti onal sanpling of cadm umat MAM23R (repl acement well) has occurred since
1982.

Site M - PCE was detected at a concentration of 3.6 ug/L at nmonitoring well
MAML24R during Decenber 1998. PCE exceeded the RG at wel| MA24 during Novenber
1985. Monitoring well MA24R has not been sanpled for VOCs since Decenber 1998.

Site MB - Sulfate exceeded the RG at nonitoring wells MAB60 and MAB61 during
1992 and 1994. Both nonitoring wells have been destroyed. Mnitoring well MA61
was replaced in 1998. Monitoring well MABG61R will be sanpled for sulfate if the
well is still functional.

Site ML3 - Seven nonitoring wells were damaged or destroyed during redevel opnent
activities at Site ML3. Four of the original wells could not be properly
abandoned because they could not be located. Wl ls not properly abandoned coul d
create conduits for residual or future contam nati on. Measures need to be

inpl enented to ensure that sites undergoing land transfer do not have nonitoring
net wor ks damaged by redevel opnent activities.

Transferred Properties - Interviews were not conducted with new owners,
operators, or nanagers of transferred property to determne if newsite
operations are conpliant with institutional controls set by the ROD. Additional
information could be obtained regardi ng possi bl e changes to assunptions
regarding receptors and if evidence of additional contam nation have been
identified. In addition, provisions should be made to protect nonitoring wells
fromdestruction on transferred properties.




9. 0 RECOMVENDATI ONS AND FOLLOW UP ACTI ONS

Recommendati ons for issues identified in Section 8 of this report include performing a field
study to deternmine if nonitoring wells exhibiting drawdown during | owflow sanpling provide
representative groundwater sanples. Mnitoring wells screened in cohesive silt and clay soils
can not produce water equal to the punping rate (100 ni/mn) recomended for |owflow
sanpling. It is unknown if the water quality of stagnant water located in nonitoring well
riser pipes is being affected by exposure to atnospheric conditions (i.e. riser open to the
atnosphere). It is evident that sone of this water is being sanpled in wells exhibiting
drawdown during |l owflow sampling. In an effort to determine if these sanples are
representative of actual groundwater conditions, it is proposed that a defined nunber of

wel I's be sanpl ed using | owflow techni ques and be purged dry using a bailer or punp and
sanpl ed when sufficient recharge required for sanpling occurs. Mnitoring wells that
historically have had detections are preferred for the field study. A conparison of

anal ytical results should be nade to determne if sanpling technique should be altered for
wel | s exhibiting drawdown while | owflow sanpling.

Addi tional follow up actions include:
. Continuation of semi- annual nonitoring at Site M due to an increasing trend for

sulfate at sone site nmonitoring wells.

. Transfer the surface water sanple |ocation SWET fromits present |ocation to the
new sedi nentati on basin located in the west central portion of Site Mo and conti nue
to anal yze for expl osives.

. Sanpl e nmonitoring well MM23R at Site M for dissolved cadm um
. Sanmple nonitoring well MM24R at Site M/ for VOCs.

. Sanmple nonitoring wells MAB61R at Site MB for sulfate.

. For Site M3 and other transferred properties, performinterviews with new owners,
operators, or nmanagers to ensure deed restrictions are being fol |l owed and
institutional controls inplenented at the sites are still effective.

Moni toring well MAM24R shoul d be sanpled for VOCs over two consecutive sanpling events. |If no
detections for VOCs occurs, the need for further sanpling should be eval uated.

The same sanpling schene should be followed for surface water sanpling for explosives at the
sedi mentation basin at Site Mb. The sedinentation basin is the new surface water conpliance
point for the site since devel opnment activities have altered the flow of surface water. This
surface water location should be sanpled until groundwater and surface water RGs for

expl osi ves have been nmet and Site Mb is closed.

Interviews should be perforned with new owners, operators, or nmanagers of transferred
properties. Interviews should be perforned to allow for collection of any new i nformation
regarding site operations, evidence of contam nation or possible changes to assunptions
regarding receptors.

Seven nonitoring wells were recently danmaged during redevel opnent activities at Site M 3.
Four could not be properly abandoned and coul d potentially create conduits for residual or
future contam nation. Land transfer docunentation includes an acknow edgerment form signed by
| andowners that nonitoring well networks nmust be protected. In addition, |and use
restrictions and covenants and nonitoring well restrictions and covenants for the property
are specifically addressed in the deed. Language coul d be included that specifies
consequences for not neeting deed requirenents

The Arny and USAGE are responsi ble for groundwater and surface water sanple collection. MM
is currently under contract with the USACE to coll ect groundwater and surface water sanples
at GRUs identified in the ROD. | EPA and EPA are the agencies with oversight authority.
Proposed foll ow up actions should be initiated during the Spring 2004 monitoring event.



10. 0 PROTECTI VENESS STATEMENT( S)

The limted action renedy, nonitored natural attenuation, was chosen for the three GRUs
in the GOU

10.1 GRU1 (SITES L1, L2, L3, AND L14)

The remedy for GRUL renmins protective of human health and the environnent. Threats at the
sites are being addressed through nonitored natural attenuation and inplementation of
institutional controls. SOU RA activities will likely reduce the predicted clean-up timnes
required for contamnant levels in groundwater to drop bel ow RGs.

10.2 GRU2 (SITES M, M5 M5, M7, MB, AND ML3)

The remedy for GRU2 renmins protective of human health and the environnent. Threats at the
sites are being addressed through nonitored natural attenuation and inplenentation of
institutional controls. SOU RA activities have recently been conpleted at sites Mo (1999) and
M/ (2001). Site M6 RA activities will likely be conpleted during the 2004 construction
season. SOU RA activities will likely reduce the predicted clean-up times required for

contami nant levels in groundwater to drop below RGs. RAGCs in the ROD have been fulfilled for
Site MB based on analytical results fromthe |ast three sem annual nonitoring events.

10. 3 GRU3 (SITES M3 AND MLO)

Threats at Site M3 have been addressed through nonitored natural attenuation and

inmpl enentation of institutional controls. The remedy for Site M3 remains protective of human
heal th and the environment. RAGCs set in the ROD will be fulfilled when SQU RA activities are
conducted at the site.

Al of the RACs set in the ROD for Site MO have been met and the renmedy is protective of
human health and the environnent. The Final Site MO C osure Report was subnitted in March
2003.



11. 0 NEXT REVI EW

The next Five-Year Review will cover the tineframe from May 5, 2004 through May 4, 2009.



Table 4-1

Summary of Groundwater Operable Unit Annual Long-Term Monitoring
Oper ati onal Costs
First Five-Year Review Report
Gr oundwat er Operabl e Unit
Joliet Arnmy Anmmunition Pl ant

W Il mngton, Illinois

Year Annual Cost of Operation (1) Percent of Total
1900 526, 900 31.7
2000 429, 100 25.8
2001 432, 000 26.0
2002 275, 500 16.6
2003 364, 200 (2) 18.0

Total $ = 1,666, 300 100

1) Annual Costs include:
A) Semi -annual groundwater nmonitoring at all GOU sites
B) Preparation of Spring Seni-annual G oundwater Mnitoring Report
C Preparation of Fall Annual G oundwater Mbnitoring Report
D) Mai ntenance of groundwater nonitoring network
2) Val ue represents budgeted costs. Actual costs were not avail able at tine of
report preparation.
Budget al so includes preparation of the Five-Year Review Report and itens |isted
in footnote No. 1.



Table 6-1

y of Gr Trends: E d Clean-Up Time
First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammunition Plant
‘Wilmington, Illinois
Record of Decision (ROD) First Five-Year Review First Five-Year Review Anticipated Soll
Critical Critical Inidal Date of Initial Final Concentration (ug/L} Estimated Clean-Up Time Estimated Estimated Source Remaval
Site Monitoring Well Compound Concentration (ug/L) Concentration (Remed Goal - RG) for the Site (yrs) Clean-Up Time (yrs) Clean-Up Date (yr) Completion Date
LAP AREA
L1 MWw131 2,4,6-TNT 4710 1981 95 340 402 2406 2005
MWI131 1,3,5-TNB 4670 1998 51 340 87 2091 2008
Mw172 2,4,6-TNT 408 1983 95 340 -3 1996 2005
MWI173 2,4,6-TNT 105 1985 9.5 340 14 2018 2005
L2 T MW404 l RDX 640 1991 r 26 20 l 37 i 2041 l 2006
L3 l MW412 T RDX I 210 2001 I 26 l 50 L 27 ] 2031 2006
L14 MW508 RDX 840 1993 26 80 9 2013 2005
MWS5I1 RDX 340 1995 26 80 4 2028 2005
MWs512 RDX 260 1999 26 80 20 2024 2005
MANUFACTURING AREA
Mi I multiple wells T Sulfate I no downward trend observed due to M1 source contribution 50 [ NA l 2008
M3 l MW233 T 1,3-DNB | 245 1988 l 10 [ 50 ] 15 J 1989 | 2005
MS MW207MW207R 2,4,6-TNT 16.7 1988 9.5 50 -12 1992 1999
MW207/MW207R 2.6-DNT 5.58 1988 042 50 2 2006 1999
Mé MW2I0R 2,4-DNT 3200 1988 042 50 (1] 2004 2004
MW2I0R 2,6-DNT 1400 1988 042 50 3 2007 2004
MW210R 2,4,6-TNT 820 1988 95 50 -4 2000 2004
MW2I12R 24,6-TNT 2600 1988 95 50 15 2019 2004
MWw3i07 24,6.-TNT 216 1991 95 50 -2 2002 2004
MW652 2,4-DNT 14500 1999 042 50 90 2094 2004
M7 MWI24R RDX 46 1985 26 50 1 2005 2001
MWI124R PCE ] 1985 S 50 -7 1997 2001
M8 MW143 T PCE ‘ 7 2000 l 5 1 50 J -1 l 2003 | NA
M1io MW220 Toluene 20000 199§ 1000 50 -9 1995 NA
MW224 Toluene 20000 1988 1000 50 -13 1991 NA
M13 MWwW321 24-DNT 120 1991 042 50 39 2043 2007
MW350 2,4-DNT 43 1991 042 50 1 2005 2007
Note-

Estimated clean-up times are approximate and arc based on constan! contamination reduction rates for a specific compound at a specific point within the aquifer.

NA = Not Availabie/Not Applicable

Bolded value represents the longest estimated cleanup time for Lhe associated sile.

Footnole

(1) Initial concentration is the maximum observed concentration.




Table 6-2

Summary of BIOSCREEN Model Results

First Five-Year Review Report

Groundwater Operable Unit

Joliet Army Ammunition Plant
Wilmington, Hiinois
Initial RD/RA Decay| First Five-Year Review | Remedial |RD/RA Transport Distance| First Five-Year Review Transport

Site Well Contaminant | Concentration (ug/L) Rate (1/yr) Decay Rate (1/yr) Goal (ug/L) to Reach RG (ft) Distance to Reach RG (ft)
L1 MW131 1,3,5-TNB 4670 3.65E-03 1.10E-01 5.1 <1000 <300

L2 MW404 RDX 357" 2.97E-03 1.10E-01 2.6 <1500 <750

L3 MW412 RDX 2007 2.97E-03 1.46E-01 2.6 <35 <480

L14 MW508 RDX 462 2.97E-03 2.92B-01 2.6 <1500 <600

M6 MW212R 2,4,-DNT 4600 NA® 1.10E-03 0.42 <5,000 <9000

M6 MW315 2,4,-DNT 5.2 NA 3.65E-03 0.42 <5 <15

M7 MWI124R | 24-DNT 2.6 NA o 0.42 <5 <5
M13 MW321 2,4,-DNT 63.1 NA 7.30E-02 0.42 <450 <1200

General Notes:

1,3,5-TNB = 1,3,5-Trinitrobenzene
RDX = Royal Demolition Explosive (Hexahydro 1,3,5-Trinitro-1,3,5-Triazine)

2,4-DNT = 2,4-Dinitrotoluene

Footnotes:

(1) An initial concentration of 347 ug/L for RDX at Site L1 was used during the Remedial Design/Remedial Action BIOSCREEN Model. The actual value reported was 357 ug/L for RDX.

(2) An initial concentration of 32.6 ug/L for RDX during July 1998 was used for the Remedial Design/Remedial Action BIOSCREEN Model for Site L3.
(3) NA =Not Available

(4) First order decay rate constant determination analysis indicated an increasing trend of 2,4-DNT at well MW124R. No decay rate constant could be estimated at well MW124R.




Table 7-1

Groundwater Operable Unit

Joliet Army Ammunition Plant

Wilmington, Illinois

Summary of Long-Term Monitoring Groundwater Flow Velocities
First Five-Year Review Report

Fall 2003 Fall 2002 Fall 2001 Fall 2000 Fall 1999
Velocity Velocity Velocity Velocity Velocity
Site (ft/day) (ft/day) (f/day) (ft/day) (ft/day)
L1 0.0007 0.0007 0.0011 0.0006 0.0006
L2 0.2479 0.2312 0.3140 0.2660 0.2222
L3* 0.3643 0.3250 0.3622 0.3612 0.3673
L14* 0.1164 0.1270 0.1132 0.1164 0.1194
Ml 0.0075 0.0089 0.0052 0.0078 0.0109
M3 NA NA NA NA NA
M5 0.0408 0.0272 0.0402 0.3214 0.2619
M6 0.1804 0.1714 0.2194 0.1820 0.1056
M7 0.0734 0.0911 0.0608 0.0747 0.0658
M8 0.0009 0.0025 0.0006 0.0401 0.0324
M13 5.1388 2.4938 4.7646 2.6450 2.7206
Avg. Vel. (fvday) | Avg. Vel. (f/day) | Avg. Vel. (f/day) | Avg. Vel. (f/day) |Avg. Vel. (f/day)
MS, 6,7,8,13 1.3705 1.3105 1.4378 1.9387 1.7101

Note:

1. Hydraulic conductivity values are average values for the overburden aquifer.

water table elevation data.
*= No hydraulic conductivity data were available for Site L3 or Site L14.
K values are from nearby Site L2.

K = Hydraulic Conductivity
NA = Not Applicable

2. Horizontal gradients are determined from water table maps using the most recent




Table 7-2

First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammunition Plant

Sumamry of Long-Term Monitoring Horizontal Gradients

Wilmington, Hlinois
October-03 October-02 October-01 October-00 October-99
Average Site Average Site Average Site Average Site Average Site
Site Gradient Gradient Gradient Gradient Gradient
LAP AREA
L1 Weil Number
MW176 MWi173
Well Number
MW611 MWs10 L1 L1 L1 L1 Lt
[ 0.0075 0.0078 0.0125 0.0069 0.0074
L2 Well Number
MW135 MW404 L2 L2 L2 L2 L2
l 0.0164 0.0153 0.0208 0.0176 0.0147
L3 Well Number
MWI MW410 L3 L3 L3 L3 L3
I 0.0237 0.0215 0.0240 0.0239 0.0243
L14 Well Number
MW508 MW603 L14 L14 L14 Li14 L14
0.0077 0.0084 0.0075 0.0077 0.0079
MANUACTURING AREA
M1 Well Number
MWw231 MW351 Mi M1 M1 M1 M1
I 0.0121 0.0142 0.0083 0.0125 0.0175
M3 (not enough dats available)
M5 Well Number
MWI127R MW207R M5 M5 MS M5 MSs
0.0024 0.0016 0.0024 0.0189 0.0154
M6 Well Number
MW650 MWI65
Well Number
MW309 MW160 M6 Mo Mé6 Mé Mé
0.0222 0.0211 0.0270 0.0224 0.0130
M7 Well Number
MW307 MW216 M7 M7 M7 M7 M7
0.0116 0.0144 0.0096 0.0118 0.0104
M8 Well Number
MW323R MWIi27R M8 M8 M8 M3 hit)
0.0004 0.0011 0.0003 0.0177 0.0143
Mi13 Well Number
AEHA14R MW350 Mi13 Mi3 Mi13 Mi3 Mi13
0.0068 0.0033 0.0063 0.0035 0.0036
MS5,6,7,8,13  |* The average horizontal gradient for MS,M6,M7,M8,M13 | MS5M6,M7,M8,MI3 MS,6,7,8,13 MS5,6.7,8,13 MS5,6,7,8,10,13
Sites M5, M6, M7, M8, and M13= 0.0087 0.0083 0.0091 0.0147 0.0129




Summary of Long-Term Monitoring Vertical Gradients

Table 7-3

First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammuntion Plant

Wilmington, Illinois

Oct-03 Oct-02 Oct-01 Oct-00 Oct-99
Vertical Vertical Vertical Vertical Vertical
Area/Well Gradient Gradient Gradient Gradient Gradient
Site ID (fU/ft) [({709) (fvft) (ft/ft) (fv/ft)
LAP AREA
L1 MWI178 -0.7053 -0.8321 -0.3685 -0.6053 -0.8112
MW176
MW172 0.0059 0.0025 0.0044 0.0069 0.0025
MWi73
MW177 -0.0485 -0.1522 0.0511 0.1684 -0.1684
MW171
MW401 0.0218 0.0382 0.0176 0.0213 0.0185
MW610
L2 MW621 0.0012 -0.0022 0.1353 0.0000 -0.0013
MW620
13 MW631 0.0744 0.0343 0.0696 0.0505 0.0309
MW630
L14 MW602 -0.0879 -0.1024 -0.1132 -0.0882 -0.0452
H-7
MW604 0.0231 0.0150 0.0011 0.0191 0.0261
MW603
MANUFACTURING AREA
Ml MW640 0.0237 -0.0237 -0.0179 0.0194 0.0083
MW351
MW642 -0.0183 -0.0224 -0.0171 -0.0173 -0.0140
MW641
Mé6 MWI166R 0.0007 NM NM NM -0.9059
MW320R
MW31{2 0.0002 0.0000 NM NM 0.0000
MW311
MW651 -0.2678 -0.2334 -0.4149 -0.1693 -0.1789
MW650
MW319 0.0003 -0.0011 -0.0010 -0.0010 -0.0333
MW318
MW313 -0.0059 -0.1148 -0.0556 -0.0166 -0.0398
MW654
MW164
MW653 -0.2208 -0.2011 -0.1774 -0.1684 0.0114
MW652
MW317 -0.0086 -0.0090 -0.0134 0.0107 -0.0155
MW316




Table 7-3

Summary of Long-Term Monitoring Vertical Gradients

First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammuntion Plant

Wilmington, Illinois

Oct-03 Oct-02 Oct-01 Oct-00 Oct-99
Vertical Vertical Vertical Vertical Vertical
Area/Well Gradient Gradient Gradient Gradient Gradient
Site ID (fuft) (ft/ft) (fvit) (f/ft) (fuft)
M6 MW310R -0.2875 -0.2140 -0.2597 -0.2545 0.3134
MW309
MW315 0.0006 -0.0224 -0.0058 -0.0063 -0.0327
MWw314
MW308 -0.2607 -0.3198 -0.2094 -0.2483 -0.3130
MW307
M7 MW217 0.0877 0.3153 -0.0256 0.1448 0.3351
MW216
MW661 -0.0005 0.0635 -0.0639 0.0097 0.0837
MW660
MW158 0.3438 NM 0.0092 -0.0510 -0.0322
MWI157
M13 MW322 -0.1273 -0.1827 0.0062 NM -0.2053
MW321

Notes:

1. Vertical Gradient =

2. Negative vertical gradients indicate downward flow, positive indicates upward flow.

Water Level in Deep Well - Water Level in Shallow Well

Absolute Value of Water Table Elevation - Screen Midpoint of Deep Well

3. NM = Not measured




~ caule 7-4
S y of Explosive Compound Results - October 2003
First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammunition Plant
Wilmington, Nlinois
Compound HMX RDX 1,3,5-TNB Tetsyl NB 2,4,6-TNT 2,4-DNT 2,6-DNT 2.A-4,6-DNT | 4-A-2,6-DNT 2-NT 3-NT 4-NT 1,3-DNB
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/ UG/L UGL UG/L UG/L UG/L UG/L UG/L
Risk Based
RG 5100 26 5.1 200 51 9.5 042 0.42 NS NS 5100 NS NS 10
Surface
Water RG 260 500 15 NS 8000 75 330 150 NS NS 62 NS NS NS
Site Well Date Result | LE/VF} Result | LF/VF| Result [LF/'VH Result | LF/VF| Result | LE/VF| Result [LF; Result _ |LF/VF[ Result [LF/VF| Result | LE/VF| Result| LE/VF Result | LF/VF| Result | LE/VF| Result] LF/VF| Resukt [ LF/VF
LI MW131 10/23/2003 <85 <42 1100 <85 <42 840 <4.2 (0.46) <B.5(2.2) 29 27 <8.5 <5 <85 <4.2
MwWIT2 10/23/2003 | <0 78 18 0.52 <0.78 <0139 3 <0.39 (0.042) <0.78 (0 21) 13 1.7 <078 <0.78 <0.78 <0.39
MWI173 10/23/2003 1.9 17 32 <0.98 <049 23 <0.49 (0.052) <0.98 (0.26) 63 6.7 <0.98 <0.98 <0.98 <0.49
Dup| 10/23/2003 18 15 3 <078 <0.39 21 <0.39 (0.042) <0.78 (0.21) 6.1 65 <0.78 <0.78 <078 <039
MW174 10/23/2003 | <0.78 <0 39 <0.39 <0.78 <0.39 <0.39 <0 39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW401 10/23/2003 | <0.78 <0.39 <0.39 <0.78 <039 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <078 <0.78 <039
MW610 10/23/2003 | <0.83 <0.42 <0.42 <083 <0.42 <0.42 <0.42 (0.045) <0.83 (022) <0.83 <0 83 <0.83 <0.83 <0.83 <042
SW550 10/9/2003 <0.91 <0 46 <0 46 <091 <0.46 <0.46 <0 46 (0.049) <0.91 (0.24) <0.91 <0.91 <0.91 <0.91 <091 <0.46
WES| 10/23/2003 <78 <39 12 <78 <39 27 <3.9(0.42) <7.8(2.1) 18 17 <78 <78 <78 <39
WES3 10/23/2003 | <0.78 13 i <078 <0 39 2.6 <0.39 (0.042) _ <0.78 (0 21) 1.4 1.8 <0.78 <0.78 <0.78 <0.39
L2 MWw133 10/24/2003 | <0.78 <0.39 <0.39 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0 21) <0.78 <078 <0.78 <0.78 <0.78 <0.39
MW404 10/24/2003 79 320 <0.39 <078 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <039
MW405 10/23/2003 | <0 78 <0.39 <0.39 <0.78 <039 <0 39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW4a06 10/24/2003 | <0 8BS <0.42 <0.42 <0.85 <042 <0.42 <0.42 (0.046) <0.85(022) <0.85 <0.85 <0.85 <0.85 <0.85 <0.42
MWw407 10/24/2003 | <0.78 <0.39 <0 39 <078 <0 39 <0.39 <0.39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW620 10/27/2003 | <0 78 <0 39 <0.39 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <078 <0.78 <0.39
Dup| 10/27/2003 | <0.78 <0139 <0.39 <0 78 <039 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <078 <0.78 <078 <039
MWe621 10/24/2003 1 <0.78 <0 39 <0.39 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <078 <0.78 <0.39
SW555 10/10/2003 | <0.91 <0.46 <0.46 <0.91 <0.46 <0 46 <0.46 (0.049) <0.91 (0.24) <0.91 <0.91 <0.91 <0.91 <0.91 <046
L3 MW310 10/27/2003 | <0 81 0.57 <0.4 <0.81 <0.4 <0.4 <0.4 (0.043) <0.81(0.21) <0.81 <0.81 <0.81 <0.81 <081 <04
Dupl 10/27/2003 | <0.78 063 <0.3% <078 <039 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW412 10/28/2003 1 58 <0.42 <0.85 <042 <0.42 <0.42 (0.046) <0.85(0.22) <0.85 <0.85 <0.85 <0.85 <0.85 <0.42
MW630 10/28/2003 ] <0.78 <0.39 <0.39 <0.78 <0.39 <0.39 <0.39 (0 042) <0.78 (0.21) <0.78 <078 <0.78 <0.78 <0.78 <0.39
MWe63) 10/28/2003 | <078 <0.39 <039 <078 <039 <0.39 <0 39 (0.042) <0.78 (0 21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW633 10/27/2003 33 9.8 <039 <078 <0.39 <039 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <078 <078 <0.39
SWs557 10/10/2003 1 <0.87 1.4 <0.44 <0 87 <0.44 <0.44 <0.44 (0.047) <0.87(0.23) <0.87 <0.87 <0.87 <0.87 <0.87 <044
SwW777 10/10/2003 | <0.83 <0 42 <042 <0.83 <042 <0.42 <0.42 (0.045) <0.83 (0.22) <0.83 <0 83 <0.83 <0.83 <0.83 <0.42
Li4 H? 10/22/2003 | <0.78 0.63 <0.39 <0.78 <0.39 <0.39 <0.39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MWs508 10/22/2003 45 110 <039 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <078 <0.39
MWws11 10/22/2003 17 160 <049 <0.98 <0.49 <0.49 <0.49 (0.052) <0.98 (0 26) <0.98 <0.98 <0.98 <0.98 <0.98 <0.49
MWwsi12 10/22/2003 86 210 <0.52 <} <0.52 <0.52 <0.52 (0.056) <1(0.28) 21 31 <1 <1 <i <0.52
MW600 10/23/2003 § <0.78 <0.39 <0.39 <0.78 <0.39 <0.39 <0.39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW601 10/22/2003 | <0.78 <0.39 <039 <0.78 <0.39 <0139 <0.39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW602 10/22/2003 | <0 78 <039 <0.39 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0 21) <0.78 <0.78 <0.78 <0.78 <078 <0.39
MWea03 10/23/2003 | <0.78 <0 39 <0.39 <0.78 <0.39 <039 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <Q.78 <039
MW604 10/23/2003 | <0 78 <0 39 <0.39 <0.78 <0.39 <0.39 <0.39 (0 042) <0.78 (0 21) <078 <0.78 <0.78 <0.78 <0.78 <0.39
M5 MWI114R 10/21/2003 ] <078 <0.39 <039 <0.78 <039 <0.39 <0.39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW207R 10/21/2003 | <078 4.9 073 <078 <0139 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <078 1 <0.78 0.83 <0.39
Dup| 10/21/2003 | <0.78 <039 [ 1] <0.78 <039 <0.39 0.79 1) | <0.78 (0.21) <0.78 <0.78 1.1 <0.78 091 <0.39
MW354R 10/21/2003 | <0.78 <0 39 <0.39 <0.78 <039 <0.39 <0 39 (0.042) <0.78 (0 21) <0.78 <0.78 <0.78 <078 <0.78 <0.39
MW355R 10/21/2003 § <0 83 <042 <0.42 <0.83 <0.42 <0.42 <0.42 (0.045) <0 83 (0.22) <0.83 <0.83 <0.83 <083 <0.83 <042
SWTET 10/8/2003 <0.78 <0 39 <0 39 <0.78 <039 <0.39 <0.39 (0.042) <0.78 (0 21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
M6 MWti6 10/15/2003 | <0.78 <0.39 <0.39 <0.78 <0.39 <039 <0.39 (0.042) <0 78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MWI17 107152003 | <11 <0 53 <053 <1.1 <0.53 <053 <0.53 (0.057) <1.1 (0.28) <11 <11 <11 <11 <1.1 <0.53
MWI18 10/16/2003 <1 <0 51 <0 51 <t <0.51 <0.51 <0.51 (0.055) <1(027) <1 <l <1 <1 <) <0.5)
MWI119 10/16/2003 | <0.78 <039 <039 <078 <0.39 <0.39 <0 39 (0.042) <0.78 (0-21) <0.78 <078 <0.78 <0.78 <0.78 <0.39
MWI123R 10/14/2003 { <0.78 <0 39 <0.39 <078 <0.39 <039 <0 39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <078 <0.39
MW160 10/16/2003 | <078 <039 <039 <078 <039 <0.39 <0.39 (0 042) <0.78 (0.21) <078 <0.78 <078 <078 <0.78 <039
MWI162R | 10/15/2003 | <I.1 <0 54 <0 54 <1 <054 <0.54 <0.54 (0 058) <1.1(0.29) <11 <1l <11 <1.1 <11 <0.54
MWI166R 10/14/2003 | <078 <0.39 <039 <0.78 <0.39 <039 <0.39 (0.042) <0.78 (0 21) <0.78 <0.78 <0.78 <0.78 <0.78 <039
MW2I0R 10/16/2003 | <083 <0 42 <0 42 <0.83 <042 6 1.8 6.3 12 21 <0.83 <0.83 <0.83 <0.42
MW2I12R 10/17/2003 | <78 <39 <39 <78 12 400 4400 1500 100 98 14000 1200 8400 <39
MW213R 10/17/2003 | <078 <0.39 <0.39 <078 <0 39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW2isR 10/16/2003 | <0 78 <0.39 <039 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW307 10/16/2003 | <1 <0.52 <0.52 <1 <0.52 10 <0.52 (0.056) 1.2 5.1 33 <1 <1 <1 <052
M6 MW308 10/20/2003 | <0.78 <039 <0.39 <0.78 <0.39 3.4 <0.39 (0.042) <0.78 (0.21) 3l 9.6 <0.78 <0.78 <078 <0.39
MW309 10/17/2003 { <0.78 <0 39 <0.39 <Q.78 <0.39 25 <0.39 (0 042) 0.8 5.2 6.9 <0.78 <0.78 <0.78 <0.39
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S y of Expl Compound Resuits - October 2003
First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammunition Plant
Wilmington, [inois
Compound HMX RDX 1.3.5-TNB Tetryl NB 24,6-TNT 2,4-DNT 2,6-DNT 2-A-4,6-DNT | 4-A-2,6-DNT 2.NT 3-NT 4NT 1,3-DNB
Units UG/L UG/L UGL UG/L UG/L UGIL UG/L UGL UG/L UG/L UGL uGL UGL UG/L
Risk Based
RG 5100 2.6 51 200 51 9.5 0.42 0.42 NS NS 5100 NS NS 10
Surface
Water RG 260 500 15 NS 8000 75 330 150 NS NS 62 NS N NS
Site Well Date Result | LF/VF| Result | LF/VF| Result [LF/VF| Result [ | F/VF| Result | LF/VE| Result {LF/VF[  Result [LF/VF] Result | LF/VF| Result | LF/VF| Result| LF/VF{ Resuls | LF/VF{ Result | LF/VF| Ruuhl LF/VE| Result | LF/VF
M6 | MW3I0R | 10/17/2003 | <0.78 <0.39 <0.39 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW311 10/14/2003 | <0.78 <039 <039 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <078 <0.78 <0.78 <0.78 <0.78 <0.39
MwW3t2 1071472003 | <0.78 <0.39 <039 <0.78 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <078 <0.78 <0.78 <0.78 <0.39
MW313 10/17/2003 } <078 <039 <039 <078 <039 <0.39 <0 39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW314 10/16/2003 | <0 78 <039 <0.39 <0.78 <0.39 <0.39 <0.39 (0 042) <0.78 (0.21) LS 23 <0.78 <0.78 <0.78 <0.39
MW315 10/16/2003 | <12 <062 <0.62 <1.2 <0.62 44 1.2 <12(0.33) 41 34 <12 <1.2 <1.2 <0.62
MW316 10/14/2003 | <0.81 <04 <0.4 <0.81 <0.4 <0.4 <0.4 (0.043) <0.81 (0.21) <0.8i <0.81 <0 81 <0.81 <0.81 <0.4
MW317 10/14/2003 | <0.78 <0.39 <0.39 <078 <0.39 <0.39 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <039
MW318 10/14/2003 | 6.1 <0.46 <0.46 <091 <0 46 <0.46 <0 46 (0 049) <0.91 (0.24) <0.91 <0.91 <0.91 <0.91 <0.91 <0.46
MW319 10/14/2003 | <0 78 <0.39 <0.39 <078 <039 <039 <0 39 (0 042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW320R | 10/13/2003 | <078 <0.39 <039 <078 <0 39 <039 <0 39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <078 <078 <0.39
MW650 10/15/2003 | <086 <0.43 <043 <0.86 4 26 26 160 75 50 220 9 40 <0.43
Dup| 10/15/2003 | <088 <0 44 <044 <0.88 39 27 28 100 7 51 220 88 19 <0.44
MW6S1 10152003 | <q 88 <Q44 <0.44 <088 <0.44 <0.44 0.62 <0.88 (0.23) <0.88 <0.88 <0.88 <0.88 <0.88 <0.44
MW652 10/17/2003 | <79 <4 <4 <19 19 1300 4900 2000 130 72 19000 1600 13000 7.1
Dup{ 10/17/2603 { <91 <46 <46 <9.} 22 1500 5600 300 150 86 23000 1800 14000 83
MW653 10/20/2003 | <0.78 <0.39 <0.39 <078 <039 <0.39 1 13 | <078 (0.21) <0.78 <078 <0.78 <0.78 <078 <0.39
MW654 10/20/2003 | <0.78 055 <039 <078 <039 <0.39 L7 /3 1.1 1.7 21 2 <0.78 22 <0.39
MW655 10/16/2003 | <098 <0.49 <0.49 <0.98 <0.49 <0.49 0.52 <0.98 (0 26) <0.98 <0.98 <098 <0 98 <0.98 <0.49
SWINT 10/8/2003 | <096 <0.48 <048 <0.96 <0.48 <048 <0.48 (0.052) <0.96 (0 26) <0.96 <0.96 <0 %6 <0.96 <0.96 <0.48
Dupl 10/8/2003 <1 <Q.51 <0.51 <1 <0.51 <0.51 <0.51 (0.055) <1(0.27) <} <i <l <1 <1 <0.51
M7 MWI12 10/14/2003 [ <078 <0 39 <0 39 <078 <039 <0.39 <0.39 (0 042) <0.78 (0.21) <078 <0.78 <0.78 <0.78 <0.78 <0.39
MWI13 10/14/2003 | <0 88 <044 <0.44 <088 <0.44 <0.44 <0 44 (0.048) <0.88 (0 23) <0.88 <0.88 <0.88 <0.88 <0.88 <0.44
MWI115 10/15/2003 | <0.96 <0 48 <048 <0.96 <0.48 <0.48 <0.48 (0.052) <0.96 (0.26) <0.96 <0.96 <096 <0.96 <0.96 <0.48
MWI24R | 10/15/2003 | 13 6.5 6.3 <0.78 <0.39 120 2.9 <0.78 (0.21) 55 66 <0.78 <0.78 <7.8 <0.39
Dupl 10152003 § <ny 6.4 6.3 <11 <0.55 160 33 17 56 66 <11 <1 <11 <0.55
MWI157 10/16/2003 | <0.9 <0.45 <0.45 <09 <0.45 <0.45 <0.45 (0.048) <0.9(0 24) <0.9 <0.9 <0.9 <09 <0.9 <0.45
MW158 10/16/2003 | <0.85 <0.42 <0.42 <0.85 <0.42 <0.42 <0.42 (0.046) <0.85 (0.22) <085 <0.85 <0.85 <0 85 <0.85 <0.42
MW159 10/20/2003 | <0 82 <0.41 <0.41 <0.82 <0.41 <0.41 <041 (0044) <0.82(0.22) <0.82 <0.82 <0.82 <0.82 <0.82 <041
MW216 10/15/2003 | <0 78 <039 <039 <0.78 <0.39 <0.39 <0.39 (0.042) <0 78(0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
Mw217 10/15/2003 | <078 <039 <39 <078 <039 <0.39 <0.39 (0.042) <0 78 {0.21) <0.78 <078 <0.78 <0.78 <0.78 <0.39
MW660 10/16/2003 | <0.94 <0.47 <0.47 <0 94 <0.47 <0.47 0.88 <0.94 (0.25) <0.94 <0.94 <0.94 <0.94 <0.94 <047
MW661 10/15/2003 | <0.92 <0.46 <0 46 <0.92 <0.46 <0.46 0.48 <0.92 (0.24) <0.92 <0.92 <0.92 <0.92 <0.92 <0.46
M8 [ MWI47R | 10/21/2003 | <081 <0.4 <04 <0.81 <0.4 <0.4 <0.4 (0.043) <0.81(0.21) <0.81 <0.81 <0.81 <0.81 <0.81 <0.4
MW148RR | 10/21/2003 | <0.96 <0.48 <0.48 <0.96 <0 48 <0.48 <0.48 (0 052) <0.96 (0.26) <0.96 <0.96 <0.96 <0.96 <0.96 <0.48
Dup{ 106/21/2003 { <0.78 <0.39 <0.39 <0.78 <0.39 <039 <0.39 (0.042) <0.78 (0.21) <0.78 <0.78 <0.78 <0.78 <0.78 <0.39
MW325R | 10/13/2003 | <0.78 <0.39 <039 <078 <039 <0.39 <0.39 (0.042) <0.78 (0.21) 33 38 <0.78 <0.78 <0.78 <0.39
M13 | Mw3zl 10/16/2003 | <0.78 <0.39 <0.39 <0.78 <039 0.81 49 21 12 76 <0.78 <0.78 2 <0.39
Dup| 10/16/2003 | <0 78 <0.39 <0.39 <0.78 <0.39 i 4 2 12 8.5 <0.78 <0.78 2.5 <0.39
MW322 10/17/2003 | <09 <0.45 <0 45 <0.9 <0.45 <0.45 <0.45 (0 048) <0.9(0.24) <0.9 <09 31 /3 | <09 1.2 <0.45
MW31s0 10/16/2003 | <t.t <0.55 <0 55 <11 <055 2.5 <0.55 (0.059) <1.1(0.29) 28 39 <11 <11 <1.1 <0.55
Notes

- Bulde Result - RG Vxcoedance
- LF/VF - Lab Flag-Valdauon Flag
- Rexult shows Lab_Lamut for non-detecied resubts
-« = Nt Detegted
- NS + No Sandard
-J = Estimated Concentration
- ) - MDL lr nondetect values

Table Generation Date 122272003 4 M 00 PM
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Table 7-5

Summary of Indicator Parameter Results - October 2003
Firts Five-Year Rveiew Report
Groundwater Operable Unit
Joliet Army Ammunition Plant

Wilmington, Illinois
Compound o-Phos Alkalinity Ammonia Nitrite Nitrate Sulfate (SO4) Sulfide TKN TOC Iron Dissolved Iron | Manganese
Units MG/L MG/L MG/L MG/L MG/L MGI/L MG/L MG/L MG/L ug/L ug/l ug/L
Risk Based
RG NS NS NS NS NS 400 NS NS NS 5000 5000 150
[~ Surface |
Water RG NS NS NS NS NS 500 NS NS NS NS NS NS
Site | well Date | Result | LF/VF | Result | LF/VF| Result | LE/VF| Result | LF/VF| Result | LF/VF| Result | LE/VF] Result ] LF/VF| Result | LF/VF | Result | LE/VF] Result | LF/VF| Result ] LF/VF| Result | LF/VE
L1 | Mwi3l | 10/23/2003 | <0.05 490 NA <0.02 51 37 <1 7.6 15 <50 <50 43 )/
MWI172 | 10/23/2003 } <0.05 430 NA <0.02 44 61 32 o 3/ 1.6 <50 <50 <10
MW173 | 10/23/2003 | <0.05 400 NA <0.02 24 56 <1 0.32 1.8 <50 <50 <10
Dup| 10/23/2003 § <0.05 440 NA <0.02 28 63 <1 o Js 1.6 <50 <50 13y
MW174 | 10/23/2003 | <0.05 420 NA <0.02 0.1 58 <1 0.26 L5 <50 <50 43 11
MWw401 | 10/23/2003 | <0.05 400 NA <0.02 <0.1 72 <t 0.37 14 1400 830 25
MW610 | 10/23/2003 | <0.05 370 NA <0.02 0052 1/ 52 <1 0.26 23 <50 <50 95
WESI | 10/23/2003 | <0.05 310 <0.2 0006 1/ 4 8 o« 0.26 2.3 <50 <50 17
WES3 | 102372003 | <0.05 400 NA <0.02 3.5 67 4.2 0.3 13 <50 <50 36 1/
12 | Mwizz | 102412003 | <0.05 370 0.22 <0.02 0054 1/ 43 TR RS 0.63 L1 580 310 18
MWa04 | 10/24/2003 | <0.05 330 019 J/ | <0.02 0.047  J/ 37 1o« 017 J/ 2 <50 <50 62 3/
MW405 | 10/23/2003 | <0.05 300 0.22 <0.02 0035 1/ 51 ml <« 0.24 1.4 1200 840 56
MWw406 | 10/24/2003 | <0.05 360 015 J/ | <002 <0.1 39 1o« 019  J/ 1.4 2000 1800 45
Mw407 | 10/24/2003 | <0.05 380 014 J/ | <002 005  J/ 19 o« 017 1/ 25 4500 3600 34
MW620 | 10/27/2003 | 0.046 I/ | 330 0.53 <0.02 <0.1 80 08 J/ | om 24 1300 1200 590
Dup| 10/27/2003 | <0.05 350 0.57 <0.02 <0.1 83 08 J/ | 068 23 1400 1200 580
Mws21 | 10/242003 | 0.025 3/ | 410 0.26 <0.02 <0.1 42 |l <« 0.53 11 <50 <50 170
L3 | Mwato | 102772003 | <0.05 400 035 <0.02 0052 J/ % <1 0.43 24 1700 1400 340
Dup| 10/27/2003 | <0.05 390 <0.2 <0.02 0077 1/ 86 <1 0.34 24 1700 1400 330
MW412 | 10/28/2003 [ <0.05 390 017 §/ | <0.02 1.1 100 13 04 18 <50 <50 1 I/
Mwe30 | 107282003 | 0.026 3/ | 380 0.23 <0.02 0.15 44 06 1/ | 051 1.2 <50 <50 24
Mwe31 | 10/28/2003 | <0.05 380 0.36 <0.02 0048 1/ 41 1 0.54 11 100 <50 1
MWe33 | 10/27/2003 | <0.05 380 <0.2 <0.02 0.53 110 1.4 0.25 2 <50 <50 23
Li4 H7 10/22/2003 | <0.05 410 NA <0.02 0.15 17 <1 027 1.8 <50 <50 44 1/
MW508 | 10/22/2003 | <0.05 360 NA <0.02 0079 1/ 63 <1 0.26 17 440 <50 330
MW5E) | 1072212003 | <0.05 360 NA <0.02 1.6 51 <1 0.25 L5 230 <50 1 1/
MW512 | 10/22/2003 | <0.05 300 NA <0.02 27 55 <1 0.24 1.4 <50 <50 43 3/
MWe00 | 10/23/2003 | <0.05 340 NA <0.02 0049 1/ 38 <1 0.27 1.7 130 <50 210
MW601 | 10/22/2003 | <0.05 330 NA <0.02 0.084 J/ 69 <1 0.31 1.6 1200 650 100
MW602 | 10/22/2003 | <0.05 300 NA <0.02 <0.1 50 <1 0.25 13 1100 950 36
MW603 | 10/23/2003 | <0.05 310 NA <0.02 0049 3/ 44 <1 02 I/ 1.6 270 170 260
Mw604 | 10/23/2003 | <0.05 310 NA <0.02 0.037  J/ 43 <1 0.25 13 <50 <50 18
M1 [ MWI10S | 10/22/2003 [ <0.05 370 014 J/ | <002 <01 U/R| 84 Il < 035 13 <50 <100 36
MW106 | 10/21/2003 | <0.05 410 0.52 0017 J/ | <01 U/R| 73 o« 0.67 14 420 370 100
MwW107 | 1212003 | 06 12000 44 00091 I/ 13 /R | 38000 /1 56 75 100 370 660 14 3/
Dup| 10/21/2003 ] 0.61 11000 16 0.0094 J/ 12 /R {35000 /)| 65 100 41 25  J/ | 380 56 1/
Mw201 | 10/22/2003 | 037 160 0.34 <0.02 <0.1 U/R| 10 11| 26 1.3 14 90 <50 52
MW231 | 10/22/2003 | 0.54 7900 9 0.0082 J/ 86 /R 30000 /)| <5 28 68 630 440 7 3/
MW347 | 10/22/2003 | <0.05 390 <0.2 <0.02 005 J/RY| 350 /I | <« 0.44 13 1300 950 360
Mw3st | 107202003 | 0.26 430 1.7 <0.02 <0.1 78 1 11l o2s 5.4 480 92 71
MW640 | 10/22/2003 | <0.05 510 11 <0.02 0042 J/R]| 2100 /3| 06 I/ 35 6.5 2400 2400 36
MWe41 | 10/22/2003 | <0.05 550 <0.2 <0.02 0048 J/R| 100 /J | 23 0.95 4.2 1700 1500 100
Mweda2 | 107222003 | 0.045 J/ | 510 011 J/ | <002 <0.1 U/R| 640 /1| « 0.66 3.1 610 <50 260
MWe43 | 101202003 | <0.05 430 <0.2 <0.02 <0.1 180 <1 0.62 3.8 950 850 310
MWe644 | 10/20/2003 | <0.05 350 013 J/ | <0.02 0.2 330 <t 0.42 2.3 <50 <100 38 i/
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Summary of Indicator Parameter Results - October 2003
Firts Five-Year Rveiew Report
Groundwater Operable Unit
Joliet Army Ammunition Plant

Wilmington, Illinois
Compound o-Phos Alkalinity Ammonia Nitrite Nitrate Sulfate (SO4) Sulfide TKN TOC Iron Dissolved Iron Manganesc
Uuits MG/L MG/L MG/L MGIL MG/L MG/L MG/L MG/L MG/L ug/L ug/L ug/L
Risk Based
RG NS NS NS NS NS 400 NS NS NS 5000 5000 150
[~ Surface |
Water RG NS NS NS NS NS 500 NS NS NS NS NS NS
Site Well Date Result | LF/VF[ Result [ LF/VF| Result | LF/VF| Result | LF/VF | Result | LF/VF | Result | LF/VE | Result | LF/VF| Result | LF/VF| Result | LF/VF|[ Result | LF/VF| Result | LF/VF| Result | LF/VF
M1 | MWe64S | 10/20/2003 | <0.05 380 <0.2 <0.02 0.15 240 <1 0.33 2 <250 <250 1.8 I/
MW646 | 10/20/2003 | <0.05 260 <0.2 <0.02 0.18 240 <1 0.43 2.1 <50 <250 3.7 I
MWe647 | 10/21/2003 | <0.05 300 0.28 <0.02 025 /R | 320 11 1.4 0.66 11 <250 <250 4 3!
MWe648 | 10/20/2003 | <0.05 310 <0.2 <0.02 0072 )/ 34 <1 0.41 1 190 <50 10
MW649 | 10/22/2003 | <0.05 340 017 3/ | <002 014 /R | 510 13 <1 0.22 1.5 <50 <250 8 I
Dup| 10/22/2003 | <0.05 360 019 3/ | <002 027 /R | 500 /3 0.9 3/ 0.22 1.5 <50 <250 5.8 1/
sw70l 10/92003 | NA NA NA NA NA 160 NA NA NA NA NA NA
Dup| 10/9/2003 | NA NA NA NA NA 160 NA NA NA NA NA NA
SW702 10/9/2003 | NA NA NA NA NA 190 NA NA NA NA NA NA
SW704 | 10/9/2003 | NA NA NA NA NA 100 NA NA NA NA NA NA
SW705 | 10/9/2003 | NA NA NA NA NA 100 NA NA NA NA NA NA
SW706 10/9/2003 | NA NA NA NA NA 130 NA NA NA NA NA NA
SW707 10/9/2003 | NA NA NA NA NA 110 NA NA NA NA NA NA
SW708 10/9/2003 | NA NA NA NA NA 120 NA NA NA NA NA NA
M5 | MW1HI4R | 10/21/2003 | <0.05 290 0.23 <0.02 0.11 65 <1 0.34 1.4 1200 1000 86
MW207R | 1072172003 | <0.05 320 0.28 <0.02 0.12 170 <1 0.53 22 530 470 100
Dup| 1072172003 | <0.05 320 0.34 <0.02 0041 1/ 200 <1 0.33 2 500 480 9
MW354R | 10/21/2003 | <0.05 290 0.36 <0.02 0.083 J/ 250 <] 0.52 22 1500 1300 280
MW355R | 10/21/2003 | <0.05 310 <0.2 <0.02 0.072 _J/ 300 <1 0.47 2 2700 2300 300
Mé | MWI116 | 10/15/2003 | <0.05 360 <0.2 <0.02 0.11 110 <1 0.29 1.4 <50 <50 30
MW117 | 10/15/2003 | <0.05 360 0.23 <0.02 0.062 3/ 210 3.1 0.53 4.4 1400 1300 a8
MWI18 | 10/16/2003 | <0.05 310 <0.2 <0.02 0.21 75 <i 0.43 2.4 <50 <50 0.8 I/
MWI19 | 10/16/2003 | 0.039 J/ 330 011  J/ | <0.02 0.11 160 <1 0.41 2.7 1300 <50 150
MWI23R | 10/14/2003 | <0.05 490 0.38 <0.02 0.088 J/ 250 <1 0.6 4.1 3100 3200 190
MW(60 | 10/16/2003 | <0.05 480 0.26 <0.02 <0.1 56 48 0.73 4.9 510 3% 880
MWI162R | 10/15/2003 | <0.05 600 0.21 <0.02 0.083 J/ 200 <1 0.56 6.4 /B | 1800 1800 1000
MWI66R | 10/14/2003{ 0.3 310 037 /B | <0.02 0.083 J/JB| 460 <1 0.52 12 /B | 1000 /] | 980 97
MW210R | 10/16/2003 | <0.05 350 0.22 0.0088 3/ 19 7 28 0.7 2.1 <50 <50 73 N
MW2I0R | 10/17/2003 | NA NA NA NA NA NA NA NA NA <50 <50 240
MW2I2R | 10/17/2003 | <0.05 350 0.71 0.039 0.23 170 1.7 L1 15 NA NA NA
MW213R | 10/17/2003 | <0.05 270 0.67 <0.02 <0.1 190 <1 0.79 1.2 430 <50 83
MW215R | 10/16/2003 | <0.05 290 <0.2 <0.02 1.1 100 <1 0.47 1 <50 <50 13 1/
MW307 | 10/16/2003 | 0.053 250 012 1/ | <002 3.9 64 <1 0.3 1.4 <100 <50 4.6 I/
MW308 | 10/20/2003 | 0.037 )/ 260 0.24 0.13 1.8 190 <1 0.44 1.5 510 <250 29
MW309 | 10/17/2003 | <0.05 340 013 J/ | <0.02 2.4 35 <1 0.43 1.3 <50 <50 1.2 )
MW3I0R | 10172003 | 003  J/ 280 0.39 <0.02 0.058 I/ 38 <1 0.48 087 )/ 79 <50 47
MW311 | 107142003 | <0.05 340 056 /B | <0.02 0068 J/IB| 160 <1 0.72 1.1 /B | <50 U/UJ| <50 120
MW312 | 10/14/2003 } <0.05 330 0.54 <0.02 <0.1 170 <1 0.68 1.1 <50 58 15
MW313 | 10/17/2003 | 0.029  J/ 180 1.2 0.0074 J/ <0.1 180 <i 2.5 49 670 370 480
MW314 | 10/16/2003 | <0.05 400 <0.2 <0.02 0.59 250 <1 0.2 )/ 23 <250 <50 5.5 I/
MW315 | 10/16/2003 | <0.05 380 <0.2 <0.02 0.059 1/ 180 <l 03 2.9 <50 <50 130
MW316 | 10/14/2003 | 0.046 J/ 370 1.1 <0.02 <0.1 130 44 26 56 <50 U/uJl <50 25
MW317 | 1071472003 | 0.042 J/ 350 0.52 0.0063 J/J | <01 170 1.2 1.2 3.7 860 920 340
MW318 | 10/14/2003 | 0.031  J/ 410 12 <0.02 <0.1 240 4.6 32 12 1100 /J | 9% 110
MW319 | 10/14/2003 | 0.042 J/ 440 2.2 <0.02 <0.1 250 6.2 6 16 <50 U/UI| <50 45
MW320R | 10/13/2003 | <0.05 360 035 /B | <002 <0.1 220 0.6 ¥ 0.52 14 B | <50 urus| <too 91
MW650 | 10/15/2003 | <0.05 370 013 J/ | 0016 I/ 2.2 120 <1 0.32 1.8 <250 <50 47
Dup| 10/15/2003 | <0.05 360 <0.2 0018 J/ 2.1 140 <1 013 )/ 1.9 <50 <50 45
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Firts Five-Year Rveiew Report
Groundwater Operable Unit
Joliet Army Ammunition Plant

Wilmington, Illinois

Summary of Indicator Parameter Results - October 2003

Compound o-Phos Alkalinity Ammonia Nitrite Nitrate Sulfate (S04) Sulfide TKN TOC Iron Dissolved [ron | Manganese
Units MG/L MGIL MG/L MG/L MGIL MG/L MG/L MGL MG/L ug/L ug/L ug/L
sk Based
RG NS NS NS NS NS 400 NS NS NS 5000 5000 150
[Surlace |
Water RG NS NS NS NS NS 500 NS NS NS NS NS NS
Site Well Date Result | LF/VF | Result | LF/VE| Result | LF/VE| Result | LF/VF| Result ] LE/VF | Result | LE/VF| Result] LF/VF| Result | LF/VF| Result| LF/VF | Result ] LF/VF | Resuit | LF/VF | Result | LF/VF
M6 | MWe51 | 10/152003 | 0.026  J/ 520 0.29 <0.02 <0.1 360 <] 0.86 4.6 <100 <50 560
MWwes2 | 10/17/2003 | <0.05 81 0.64 0.037 1.4 350 <1 L1 18 <100 <50 990
Dup| 1071772003 | <0.05 350 0.84 0.038 1.4 340 <1 1.2 18 <100 <50 1000
MW653 | 10/20/2003 | 0.034 J/ 300 0.43 <0.02 0093 J/ 120 <1 0.66 15 110 <50 100
MW654 | 10/20/2003 | 0.065 370 014  J§/ 0.1 0.16 170 <1 11 3 <50 <250 120
Mwess | 10/16/2003 | o0.12 420 0.25 <0.02 <0.1 60 <1 0.75 3.2 1100 940 1300
MWG662 | 10/13/2003 | <0.05 340 0.16 J/JB{ <0.02 or /B | 230 <1 0.35 1.7 /B | 530 /1| 540 300
MWe63 | 10/13/2003 | <0.05 360 066 /B | <0.02 0.059 J/JB| 140 06 1/ L1 3 380 /1| 330 27
MWe64 | 101412003 | <0.05 530 0.23 <0.02 3.7 /B | 270 <1 0.37 2.1 5800 /] | <250 530
MW665 | 10/13/2003 | <0.05 350 054 /B | <0.02 017 /B | 210 <1 0.65 1.2 /B | <50 U/uUJ| <50 42
M7 | Mwriz | 107142003 | <0.05 410 <0.2 <0.02 <0.1 110 <l 0.37 2.2 <50 U/UJ| <100 16
MW113 | 10/14/2003 | <0.05 500 011§/ | <002 0.048 J/ 160 43 0.28 19 /B | <50 <50 86
MW115 | 10/15/2003 | <0.05 340 0.42 <0.02 0.055 )/ 94 <1 0.62 1.7 250 250 120
MW124R | 10/15/2003 | <0.05 290 0.23 00099 J/ | 067 170 <i 2.4 14 <50 <50 250
Dup| 10/15/2003 | <0.05 300 0.68 0012 J/ 0.6 120 <1 25 13 <50 <50 250
MWI157 | 10/16/2003 | <0.05 430 0.21 <0.02 0.12 270 3.5 0.54 4.8 <50 <50 410
MWIi58 | 10/16/2003 | <0.05 410 015 1/ | <002 0.082 J/ 130 <] 0.73 5.9 260 260 160
MWIs9 | 10/16/2003 | NA Na NA NA NA NA NA NA 1.7 NA NA NA
MW159 | 10/22/2003 | <0.05 220 0.46 0.009 J/ 0.3 /R | 1106 /] | NA 1.3 NA NA NA NA
MWI159 | 10/24/2003 | NA NA NA NA NA NA 45 NA NA NA 1500 330
MW159 | 10/28/2003 | NA NA NA NA NA NA NA NA NA 3100 NA NA
MWw216 | 10/15/2003 | <0.05 540 0.44 <0.02 0.11 290 07 I/ | 095 33 570 580 100
MwW217 | 10/15/2003 | <005 290 014 J/ 00053 J/ | 045 170 3.4 1.2 4.6 <50 41 I/ 24
MW660 | 10/16/2003 | <0.05 490 0.87 <0.02 <0.1 190 06 I/ 1.3 33 670 680 250
Mwesl | 107152003 | 0.028 1/ 340 0.37 <0.02 <0.1 130 <1 0.53 13 <}00 <50 51
M8 | MWI47R | 10721/2003 | 0.037 1/ 270 0.21 <0.02 <0.1 110 <1 0.37 1.4 100 43 I 21
MW148RR| 10/21/2003 | 0.028 1/ 300 018 3/ | o018 §/ | 044 460 <1 0.27 L7 <250 <250 190
Dup| 10/21/2003 | <0.05 260 015 3/ | o019 3/ | o0a4s 470 07  §/ | 023 1.6 <50 <250 210
MW323R | 10/21/2003 | <0.05 410 017  J/ | <0.02 0.1 22 )/ <] 0.27 1.6 140 <50 940
MW325R | 10/13/2003 | <0.05 380 017 J/JB| <0.02 25 690 3.7 0.45 28 /B | <250 <250 61
MW327R | 10/21/2003 | <0.05 140 4 0016 J/ | 009 )/ 170 18 4.7 9.9 1400 780 140
MW330 | 10/21/2003 | <0.05 410 018 1/ | <002 0043 /R { 500 /3 <1 0.38 1.2 18000 <250 41
MI3 | MW321 | 10/16/2003 | <0.05 400 0.24 <0.02 0.34 64 <] 0.6 2.2 <50 <50 270
Dup| 10/16/2003 | <0.05 410 0.27 <0.02 0.35 130 <l 0.55 22 <100 <50 280
MWw322 | 10/17/2003 | <0.05 330 <0.2 <0.02 0.22 170 <1 o1 1/ 1.6 <50 <50 <10
MW350 | 10/16/2003 | <0.05 430 0.16 3/ | <0.02 3.3 260 4 0.29 1.6 <250 <50 <10
Notes:

- Bolded Result = RG Exceedance

- LF/VF = Lab Flag/Validation Flag
- Result shows Lab_Limit for noa-detected results
- NS = No Standard

- NA = Not Analyzed
- < =Not detected

- J = Estimated concentration

- B = Compound detected in Method Blank

- R = Compound rejected during validation
- U = Analyte not detected

NG
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T‘;ble 7-6
Summary of Volatile Organic Compound Results - October 2003
First Five-Year Review Report
Groundwater Operable Unit
Joliet Army Ammunition Plant
Wilmington, Illinois
Compound 1,1,1-TCA 1,1-DCA 1,2-DCA 1,2-DCE(tot) MEK Acetone Benzene |Carbon disulfide| Chlorobenzene
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Groundwater
Class 1 RG 200 700 5 70 NS NS 5 NS 100
Groundwater T o o T T T -
Class2RG | 1000 3500 NS 200 NS NS 25 NS NS
Suriace Watert - A NP EUUUOE) L SR Mo
RG NS 2000 NS 1100 NS 120000 79 NS NS
Site Well Date Result [LF/VF| Result [LF/VF| Result |LF/VF| Result |LE/VF| Result [LF/VH Result [LF/VF| Result |LF/VF| Result | LF/VF | Result | LF/VF
M6 MW118 10/16/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/uUJ| <5
MW119 10/16/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/uJ] <5
MWI166R 10/14/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/uJ| <5
MW311 10/14/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/uUJ| <5
MW312 10/14/2003 <5 <5 <5 <5 <5 <5 <5 <§ U/Ul|l <5
MW320R 10/13/2003 <5 <5 <5 6.8 <5 <5 <5 <s U/uJ| <5
MW650 10/15/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/UJ] <5
Dup) 10/15/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/UJ| <5
MWé651 10/15/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/U}} <5
MW662 10/13/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/UJ} <5
MW663 10/13/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/UJ} <5
MW664 10/14/2003 <5 <5 <5 <5 <5 <5 <5 < UuU/uJl <5
MW665 10/13/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/UJ| <5
M8 MWI47R 10/21/2003 <5 <5 <5 <5 <5 <5 <5 <5 <5
MWI148RR 10/21/2003 <5 53 <5 <5 <5 <5 <5 <5 <5
Dup| 10/21/2003 <5 44 J/ <5 <5 <5 <5 <5 <5 <5
MW323R 10/21/2003 <5 <5 <5 <5 <5 <5 <5 <5 <5
MW325R 10/13/2003 <5 <5 <5 <5 <5 <5 <5 <5 <5
MW327R 10/21/2003 <5 <5 <5 <5 <5 5.4 <5 <5 <5
MW330 10/21/2003 <5 <5 <5 <5 <5 <5 <5 <5 U/Ul} <5
Notes:

- Bolded Result = RG Exceedance
- LF/VF = Lab Flag/Validation Flag
- Result shows Lab_Limit for non-detected results

- <= Not Detected
- NS = No Standard

- J = Estimated Concentration

- U = Not Detected
- VC = Vinyl Chloride
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Table 7-6
Summary of Volatile Organic Compound Results - October 2003
First Five-Year Review Report

Groundwater Operable Unit

Joliet Army Ammunuition Plant

Wilmington, Illinois
Compound |} Ethyl Benzene PCE Toluene TCE Xylenes (total) vC MethCl
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Groundwater
Class 1 RG 700 5 1000 10000 5 ] N
Groundwater o o o I N B o -
Class2RG | NS | 25 2500 25 NS 25 NS
[ Surface Water] - T
RG NS 150 650 150 NS NS NS
Site Well Date Result | LF/VF| Result | LF/VF| Result | LF/VF| Result | LF/VF| Result |[LF/VF| Result | LF/VF| Result [ LF/VF
M6 Mwi18 10/16/2003 <5 <5 <5 <5 <5 <5 <5
MWi119 10/16/2003 <5 <5 <5 <5 <5 <5 <5
MWI166R 10/14/2003 <5 <5 <5 <5 <5 <5 <5
Mwili 10/14/2003 <5 <5 <5 <5 <5 <5 <5
MWwW3l12 10/14/2003 <5 <5 <5 <5 <5 <5 <5
MW320R 10/13/2003 <5 <5 <5 <5 <5 <5 <5
MW650 10/15/2003 <5 <5 <5 <5 <5 <5 <5
Dup} 10/15/2003 <5 <5 <5 <5 <5 <5 <5
MWe651 10/15/2003 <5 <5 <5 <5 <5 <5 <5
MWe662 10/13/2003 <5 <5 <5 <5 <5 <5 <5
MWe663 10/13/2003 <5 <5 <5 <5 <5 <5 <5
MWe664 10/14/2003 <5 <5 <5 <5 <5 <5 <5
MW665 10/13/2003 <5 <5 <5 <5 <5 <5 <5
M8 MWI147R 10/21/2003 <5 <5 <5 <5 <5 <5 <5
MWI148RR 10/21/2003 <5 <5 <5 <5 <5 <5 <5
Dup| 10/21/2003 <5 <5 <5 <5 <5 <5 <5
MW323R 10/21/2003 <5 <5 <5 <5 <5 <5 <5
MW325R 10/13/2003 <5 <5 <5 <5 <5 <5 <5
MW327R 10/21/2003 <5 <5 <5 <5 <5 <5 <5
MW330 10/21/2003 <5 <5 <5 <5 <5 <5 <5
Notes:

- Bolded Result = RG Exceedance
- LF/VF = Lab Flag/Validation Flag

- Result shows Lab_Limit for non-detected results

- < = Not Detected

- NS = No Standard

- J = Estimated Concentration
- U = Not Detected

- VC = Vinyl Chloride

v s & & s




Table 7-7

Summary of Vertical Gradients - October 2003
First-Five Year Review Report
Groundwater Operable Unit
Joliet Army Ammuniton Plant
Wilmington, Hlinois

Depth (ft) to Depth (ft) to Screen Elevation of Water Vertical
Area/Well Ground top of screen bottom of screen Length Screen Elevation | Gradient
Site ID Elevation (from ground) (from Eround) (feet) Midpoint 10/03 (ft/ft)
LAP AREA
L1 MW178 640.39 27.3 46.5 19.2 603.49 609.27 -0.7053
MW176 643.49 4.8 20.8 16.0 630.69 623.10
MW172 613.19 14.5 34.5 20.0 588.69 605.79 0.0059
MW173 612.56 2.8 11.8 9.0 605.26 605.69
MW177 613.84 11.8 31.0 19.2 592.44 606.77 -0.0485
MW171 615.03 2.9 7.9 5.0 609.63 607.50
MWw401 610.2 28.5 43.5 15.0 574.20 605.14 0.0218
MW610 609.62 4.0 14.0 10.0 600.62 604.48
L2 MWe621 602.41 22.0 32.0 10.0 575.41 599.97 0.0012
MW620 602.41 7.0 17.0 10.0 590.41 599.94
L3 MW631 592.23 16.0 26.0 10.0 571.23 589.56 0.0744
MW630 592.23 7.0 12.0 5.0 582.73 588.29
L14 MW602 581.22 21.0 31.0 10.0 555.22 573.17 -0.0879
H-7 581.45 4.0 14.0 10.0 572.45 574.90
MW604 578.27 20.0 30.0 10.0 553.27 571.86 0.0231
MW603 578.27 6.0 16.0 10.0 567.27 571.44
MANUFACTURING AREA
M1 MW640 545.4 29.0 39.0 10.0 511.40 542.52 0.0237
MW351 545.68 9.5 19.5 10.0 531.18 541.80
MW642 545.08 29.0 39.0 10.0 511.08 543.28 -0.0183
MWe641 545.08 7.0 17.0 10.0 533.08 543.88
Mé6 MW166R 555.6 10.0 20.0 10.0 540.60 543.13 0.0007
MW320R 554.6 30.5 45.5 15.0 516.00 543.15
MW312 545.96 40.0 55.0 15.0 498.46 545.17 0.0002
MW3l11 546.36 14.0 24.0 10.0 527.36 545.16
MW651 563.83 36.0 46.0 10.0 522.83 546.29 -0.2678
MW650 563.83 12.0 22.0 10.0 546.83 554.87
MW319 545.49 40.0 55.0 15.0 497.99 535.87 -0.0013
MW318 545.23 11.8 21.8 10.0 528.43 535.86
MW313 549.20 25.0 40.0 15.0 516.70 536.86 -0.1336
MW654 548.49 13.0 23.0 10.0 530.49 536.75
MW 164 541.69 3.0 6.0 3.0 537.19 536.86
MW653 561.93 36.0 46.0 10.0 520.93 546.06 54.7692
MW652 561.93 11.0 21.0 10.0 545.93 553.18
MwW317 540.71 34.0 49.0 15.0 499.21 534.75 0.0318
MW316 540.49 13.0 18.0 5.0 524.99 535.06




Table 7-7

Summary of Vertical Gradients - October 2003
First-Five Year Review Report
Groundwater Operable Unit
Joliet Army Ammuniton Plant
Wilmington, Illinois

Depth (ft) to Depth (ft) to Screen Elevation of Water Vertical
Area/Well Ground top of screen bottom of screen Length Screen Elevation Gradient
Site ID Elevation (from ground) (from ground) (feet) Midpoint 10/03 (fuft)
M6 MW310R 563.00 44.5 59.5 15.0 511.00 541.55 -7.3393
MW309 563.43 12.7 27.7 15.0 543.23 553.88
MW315 538.91 29.7 44.7 15.0 501.71 535.15 0.0371
MW314 539.53 9.7 14.7 5.0 527.33 535.44
MW308 561.38 50.5 65.5 15.0 503.38 533.30 -1.7154
MW307 561.45 17.0 27.0 10.0 539.45 543.85
M7 MW217 536.90 19.5 34.5 15.0 509.90 531.23 -0.7748
MW216 536.51 5.0 10.0 5.0 529.01 529.51
MW661 537.09 20.0 30.0 10.0 512.09 531.98 0.0023
MW660 537.08 7.0 12.0 5.0 527.58 531.99
MW158 531.58 9.0 29.5 20.5 512.33 529.02 -0.9283
MW157 531.37 3.7 10.2 6.5 524.42 524.75
M13  |MW322 542.26 34.5 49.5 15.0 500.26 531.60 0.6374
MWw321 542.93 13.5 23.5 10.0 524.43 536.17
Notes: Water Level in Deep Well - Water Level in Shallow Well
. Vertical Gradient =

Water Table Elevation - Screen Midpoint of Deep Well

. Negative vertical gradients indicate downward flow, positive indicates upward flow.
. NM = Not measured




Table 7-8

Summary of Horizontal Gradients - October 2003
First Five-Year Review Report

Groundwater Operable Unit

Jollet Army Ammunition Plant

Wilmington, Illinois
October 2003 October 2003
Groundwater Groundwater Head Horizontal Horizontal Average Site
Site Elevation (ft MSL) Elevation (ft MSL) Difference (ft) Separation (ft) Gradient Gradient
LAP AREA
L1 Well Number
MW176 MW173 L1 (North)
623.10 | 605.69 17.41 1620 | 00107 |
Well Number
MW611 MW610 L1 (South) L1
606.24 | 604.48 1.76 420 | 00042 | 0.0075
L2 Well Number
MW135 MW404 L2 L2
624.03 | 599.48 24.55 1500 1 00164 | 0.0164
L3 Well Number
MW1 MW410 L3 L3
611.03 1T 592.58 18.45 780 | 00237 | 0.0237
L14 Well Number
MW508 MW603 L14 L14
577.42 | 571.44 5.98 780 [ 00077 1] 0.0077
MANUACTURING AREA
Mi1 Well Number
MW231 MW351 M1 M1
545.42 ] 541.80 3.62 300 | oo0121 | 0.0121
M3 {not enough data available)
M5 Well Number
MWI27R MW207R M5 M5
552.41 | 546.25 6.16 2520 | 00024 | 0.0024
M6 Well Number
MW650 MW165 M6 (North)
554.87 I 536.27 18.60 937.5 ] 00198 |
Well Number
MW309 MW160 M6 (South) Mé
553.88 | 534.66 19.22 780 | 00246 | 0.0222
M7 Well Number
MW307 MW216 M7 M7
543.85 { 529.51 14.34 1237.5 | o016 | 0.0116
M3 Well Number
MW323R MWI27R M8 M8
553.89 ] 552.41 1.48 3960 | 00004 | 0.0004
M13 Well Number
AEHAI4R MW350 MIi3 M13
551.27 | 537.50 13.77 2025 | 00068 | 0.0068
M5,6,7,8,13 M5,M6,M7,M8,M13
* The average horizontal gradient for sites M5, M6, M7, M8, and M13 = 0.0087

Note:
NA = Not Applicable

1. Gradients measured from water table maps included in this Report.




Table 7-9

Wilmington, Illinois

Summary of Groundwater Flow Velocities - October 2003

First Five-Year Review Report
Groundwater Operable Unit

Joliet Army Ammunition Plant

Average Horizontal Effective Velocity Velocity

Site K (cm/sec) Gradient Porosity (cmy/sec) (ft/day)
L1 9.2E-06 0.0075 03 2.3E-07 0.0007
L2 1.6E-03 0.0164 0.3 8.7E-05 0.2479
L3* 1.6E-03 0.0241 03 1.3E-04 0.3643
L14* 1.6E-03 0.0077 0.3 4.1E-05 0.1164
Ml 6.6E-05 0.0121 0.3 2.7E-06 0.0075

M3 NA NA 0.3 NA NA
M5 1.8E-03 0.0024 03 1.4E-05 0.0408
M6 8.6E-04 0.0222 0.3 6.4E-05 0.1804
M7 6.7E-04 0.0116 03 2.6E-05 0.0734
M8 2.4E-04 0.0004 03 3.2E-07 0.0009
MI13 8.0E-02 0.0068 0.3 1.8E-03 5.1388
Avg. K (cnvsec) | Avg. Horiz. Grad. | Eff. Porosity | Avg. Vel. (cm/sec) | Avg. Vel. (ft/day)

MS5,6,7,8,13 1.7E-02 0.0087 03 4.8E-04 1.3705

Note:

1. Hydraulic conductivity values are average values for the overburden aquifer.

2. Horizontal gradients are determined from water table maps using the most recent

water table elevation data.
*= No hydraulic conductivity data were available for Site L3 or Site L14.

K values are from nearby Site L2.
K = Hydraulic Conductivity

NA = Not Applicable




First Five-Year Review Report

Table 7-10
Summary of Implemented Institutional Controls

Groundwater Operable Unit

Joliet Army Ammunition Plant

Wilmington, Illinois

Access Controls

Institutional Controls

Site GRU Designation Annual Certification Future Land Use Current Owner GMZ Frequency of
Fencing | Security Patrols Deed Restrictions of Compliance Boundary Monitoring
_ L1 ~ GRUT “Yes | Yes “No ~ ~ m Prairie U.S Army_ Figure 7-30 | Semi-Annual
Lz . GRU1l__ | Yes + Yes ~ No  ma _ Prairie | U.S Army Figure 7-33 | Semi-Annual
L3 - GRUI Yes  Yes__ No p __ma }  Pmie | USAmy | Figuwe7-36 | Semi-Annual]
L4 _ _GRUI | Yes Yes No ~ ma Prairie | USAmy Figure 7-39 | Semi-Annual
Ml _ . GRU2 Yes _ _Yes N _} . ma_ | Praire | USAmy Figure 7-42 | Semi-Annual
M3 GRU3. | No | = Yes ~_Ne |  ma_ _ Praiie | USAmy | Figwe748 | Nome |
M5 | ~ GRU2_ No | No ~ Yes Yes ~ Industrial | Centerpoint Figure 7-46 | Semi-Annual |
M6 | GRU2 | No Yes ~ No  m | Industial | USAmy ‘Figure 7-46 | Semi-Annual
M7 ___GRU2 | No | Yes No _ ma Industrial [  U.S Ammy Figure 7-46 | Semi-Annual |
M8 ~ GRU2 | Yes | No ~ Yes Yes Industrial | Centerpoint Figure 7-46 | Semi-Annual
| M10 } GRU3 No Yes __No na_ _ IndustrialPraiie | USArmy | Figures3-3 &34 None
M13 GRU2 No | No B Yes " Yes ] Industrial Centerpoint Figure 7-46 __|Semi-Annual
Notes:

1. Perimeter fencing surrounds the entire LAP area to prevent unauthorized access to the sites.
2. Only properties that have been transferred by deed, currently have active deed restrictions.

3. A portion of Site M13 has been transferred to the State of Illinois. The parcel of land on Site M13 that has SRUG soils, remains undeveloped and undisturbed.
4. Inall cases the GMZ boundary extends to the base of the Silurian dolomite.



Figures and Appendices
can be obtained from the
Site File (s)





